
AR TARGET SHEET

The following document was too large to scan as one unit,
therefore, it has been broken down into sections.

EDMC#:
SECTION:

DOCUMENT #:

TITLE:

0025845
3 of8

DOE/RL-92-67, DRAFT A

Final RI/FS Report for
1100-EM-I OU, Hanford



DOE/RL-92-67
DRAFT A

Final Remedial investigation/
Feasibility StUdy Report
for the 1100-EM-1
Operable Unit, Hanford
Date Published

November 16, 1992

Prepared for the U.S. Department of Energy
Office of Environmental Restoration and
Waste Management

United States
Department bf Energy
P.O. Box 550
Frichiand, Washington

Not Approved for PUblic Releaje

@



THISLPAGE INTENINALLY
LEFT BLANK



DOE/RL-92-67

This page left intentionally blank.

C

N

oCr.



DOE/RL-92-67

N

This page left intentionally blank.

'I



DOE/RL-92-67

APPENDIX A

1100-EM-1 PHASE H RI
MONITORING WELL BORING LOGS AND

HORN RAPIDS LANDFILL TRENCHING LOGS



DOFJRL-92-67

This page left intentionally blank.

C>



DOE/RL-92-67

APPENDIX A CONTENTS

Monitoring Well Boring Logs ................................... A-1
Hom Rapids Landfill Trenching Logs ................................... A-27

A-i



DOE/RL-92-67

This page left intentionally blank.

C

N

oCr.



1100-EM-1 PHASE H RI
MONITORING WELL BORING LOGS



DOE/RL-92-67

This page left intentionally blank.



U.S. ARlMt.Y Site 1100-FM Page 1 of 3 Pages
S CORPS OF ENGINEERS

ALLAWALLADISTRICT Boring No- .IMW-7A Desig. MW-7A Diwm.(Casing) inch"

TEST BORING FIELD LOoo"~ t N 31S A E 1047g

Elevation Top of Boring 1St A M.S.L Hammer wt. - Boring started MA2&91

Total Overburden Drilled S 3 Feet Hammer Drop
Boring CompLeted.MAA3 A91

Elevation Top of Rock M.S.L Casing Left 240.5- 2 40.5
Total Rock Drilled D f Feet Subsurface Water Data _ Page

Elev. Bottom of Boring 372 7 M.S.L Obs. Well

Total Depth of Boring 5.3 Feet Drilled By: R Inne

Core Recovered - % Boxes - No. Mfg. Des. Drill:

Core Recovered - Ft: . Diam. . In. Inspected By: K Singleton (WHC
SoiL Samples __-_ In. Diam. _ No. Classification By: TC Songletn (WRC
Soil Samples ____ In. Diam. . No. Classification By: J MeRmne(CFNPW
SCALES CORE/SAMPLE BLOWS W Ml

NO. DEPTH PER_FT SAMPLING & CORING E A CLASSIFICATION
ELEV. DEPTH SYMBOL SIZE CORE OPERATIONS L OF MATERIALS

0.0 - 20.0 Portland cement 0 - 2.0 SAND; IOYR5/3 olive;
moderately sorted;no reaction to acid;

- 96 % sand (35% VCS, 25% CS, 20% MS);
70% quarz, 30% basalt; subrounded to
angular; <3% silt, <2% gravel.

2.0 - 3.5 SANDY GRAVEL; 10YR5/3
olive; moist; no to very slight reaction to

385 acid; poorly sorted; gravels have calcium
- coating havin a strong reaction to acid;

65% sand (3 % MS, fO% CS, 20% others,
65% quartz, 35% basalt, subrounded to

N.subangular)35% gravel(15%VCP,I15%
others 9M ba salt,5% quartz and
others); <5% silt.

580-- 3.5 15.0 SANDY GRAVEL; I QYR7/l
WSO 8.0 5.0 00 - light gray; moist; stro at id;

-5 -oor sorted; 60% ravel
CPVP, 10% smal pebbles, 14%

1 others; 85% basalt, 15 % others;
subrounded to rounded); 37% sand (30%
MS-CS, 70% others; 90% basalt, 10%

- others; subrounded to subangular); 3%
silt.

Color @ 7.5 ft IOYR6/2 light grayish
380 brown; basalt content increase to

90-95%.

W51 8.0 10.0 100
11.3

GENERAL REMARKS:
Depths provided as feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefaced by BOO-. All samples collected for soil moisture content
analysis and archiving.

BORING No. MW-&7A...



Site 1100-FM-1 Boring No. AMMW-7A Desig. M-7A Page 2 of 3 Pages

SCALES ORE/SAMPLE BLWS
NO. -DEPTH- 0ER F SAMPLING & CORING E CLASSIFICATION

L.EV. DEPTH .SIZE RANGE RE OPERATIONS T OF MATERIALS

W53 18.0 1219.0 100
20.0

w . 25.0 100
26.0

20.05 -28.4 (8-20)Bentoditz
crumbles

28.4- 31.8(1/2
inch)Bentonite pellets

35.0 - 55.0 0.010 slot,
continuous wrap stainless

I steel screen

W'52 8.0 15.0
16.5

BORING No. MW27A

100

370-

15.0 - 19,0 SANDY GRAVEL; 10YR44
dark yilowish hrownmoist; Poo
soestron reaction to acid; 65%
gravel (35 CP-VCP, 10% small
pebbles, 20% others; 95% basalt, 5%
quartz; rounded); 30% sand (20% CS,
0% others; 95' basalt mostly

subrounded, 5% quartz and others
mostly angular to subangular); 5% silt.

19.0-24.5 SANDY GRAVEL; 10YR4/3
dark brown; moist- poorly sorted strong
reaction to acid; 50% gravel (25% MP,
15% Cl', 10% others; 90-95% basalt,
rounded to subrounded; 5% nAr); 45%
sand (30% CS, 10% VCS, 5 oi es; 95%
basalt, 5% others; subrounded to
rounded); <5% silt.

24.5 - 28.5 SANDY GRAVEL; IOYR4/3
dark brown; moist; reaction to acid slight
in soil matrix, strong from particle
coatings; poorly sorted; 50-55% sand
(15% CS, 15% VCS, 15% FS, 10% VFS;
95% basalt, 5% quartz; subrounded);
40-45% gravel (20% CP, 10% VCP. 10%
MP-VFP; rounded; 90% basalt, 10%
others); <5% silt.

From 27.5 - 27.9 ft silt content
increases mostly as a coating around
gravels.
28.5 - 33.2 SANDY GRAVEL; 10YR612
light grayish brown; poorly sorted;
moderate to slight reaction to acid;
moist; 57% sand (20% MS. 20% VFS,
17% others; 60% quartz, 40% basalt;
an xlar); 37% gravel (20% CP & MP.
In% FP, 6% othera; 80-85% basalt,
15-20% quartz and others); 6% silt.

Reaction to acid strong @ 30.0 t.

-- -- - -- --- - -.. ------ - --
HanfordfRingold fmn contact based on

gEl moIneralogy..2 - 4 2 ,OSANBY GRAVEL; 10YRS/3
brown; poorly sorted; moist; moderately
strong reaction to acid; 50% ssnd(15
MS. 15% CS, t0% VCS, 10% others;80%
quartz and feldspar, 20% others; aniar
to subangular); 46% gravel (25% CP,
10% MP, I I% others; 70% quartzite,
30% granites. basalt, and mudston;
roun ed); <4% silt; <2% mica.

0.2 ft thick silt-rich (6-7%) layer @
35.8 ft.

7<

365-

360-

355-

350-

8.0 29.6
30.3

2

30-

35-

100

so8.0 40.5
4i.0

7/

8.035.5
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U.S. ARY Site 1100-EM-i Page 1 of 3 Pages
1 CORPS OF ENGINEERS

LLA WALLA DISTRICT Boring No. MWA Desig. MW-A Diam.(Casinginrhe"

TEST BORING FIELD LO4$o" rdinates N 377299 6 E 1947303 7

Elevation Top of Boring 396R7 M.S.L Hamner wt. - Boring Started MAV2Q 91

Total Overburden Drilled

Elevation Top of Rock

Total Rock Drilled

58-4 Feet

M.S.L

00 - Feet

Elev. Bottom of Boring 3262 M.S.L

Nlasser Drop
Casing Left Boring Completed MAE9A 91
Casing Left -0.g40.5
Subsurface Water Data Page

Obs. Welt

Total Depth of Boring

Core Recovered - %

60.0 Feet

Boxes - No.

Drilled By:

Mfg. Des. Drill:

Core Recovered ____ Ft: .. Diam. - In.

Soil Sawples - In. Diem. - No.

Inspected By:

Classification By:

K.Sinvlktnn (WHCT

E Frernmn (Wi)

Soil Samples In. Diam. - No. Classification By:

SCALES CORE/SAMPLE BLOWS W M
PR FT SAMPLING & CORING E A CLASSIFICATION

ELEV. DEPTH YO SIZE DEPTH CORE OPERATIONS L OF MATERIALS

0.0 - 3.3 Neat cement . 0.0 - 4.0 SILTY SAND; medium brown;
moderately well sorted; slightly
calcarious (reacts s htly to acid);

38 -rounded to subroun Id60% quartz, 40%
basalt; 90% sand 60% VFS, 0% FS,
10%- MS), 10% sit; dry.

3.3 - 18.65 Cement grout

-- 4.0 - 9.0 SANDY GRAVEL; 35% gravel,
50 460% sand, 5% other,oorly sorted;

5 2.5Y6/2 light browni gray; strong5 VQ8 5.0 4.8 00 48 - 6.8 Sample W57 reaction to acid; dry; sand subrounded to
6.8 rounded, 60% MS, 30% FS, 10% VFS;

* ravel rounded to suibrounded,
380- * 9%VFP-FP, 70% MP-CP, 20% VCP,

3805 9% basalt.

9.0 - 11.0 GRAVELLY SAND; 2.5Y4/12
dark grayish brown; strong reaction with

- - acid; slightly moist; 30% gravel, 70%10 VQ9 5.0 9.8 100 9.8 - 12.9 Sample W58 sand; sand subrounded to subanglar,
12.9 60% CS, 20% FS, 10% VFS, 70% basalt,

20% uanz, 10% other felsics; gravel
-550% CP, 40% CP, 5% MP,5 % FP, 70%

375 asalt, 30% felsics poorly sorted.
11.0 - 12.0 SILTY CLAY

CONGLOMERATE"; not calcareous;
- eld toether by fines.

12.0 - 20.0 GRAVELLY SAND;
IOYR5/1 gray, slightl moist; sli tlyreactive with acid; 85% sand 15%
rsvel; sands - 30% VCS, 15 % CS, 50%

- -e 90% basalt, 10% others; gravels -

subrounded. 30% VCP, 40% C, 20%-* FP' '0% VEP, 80% basalt, 20% others
GENERAL REMARKS:

Depths provided in feet beneath the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by BOO-. V** samples were collected for chemical analysis,
W** samples for physical analysis.

BORING No. f5WW8A.

D. Rnsrnann



Site 1100-EM-1 Boring No. M-. A Desig. MW-8A Page 2 of 3 Pages

SCALES ORE/SAMP L SAMPING & CORING A CLASSIFICATION
ELEV. DEPTH S SIZE ANECI OPERATIONS OF MATERIALS

1YM60L 1 RANGE REC'Y L OF MATERL________ 1

5.0 115.4 I50 1115.4 - 17.7 Sample W59
17.7

8.0 r 20.21 6022.3

370-

365-

360

355

350-

40.8 - 43.6 Sample W64

VR4 5.0 29.8 75
32.3

V 5-0 34.9 50
37.6

70

poorly sorted.

20.0 - 49.0 SANDY GRAVEL; 10YR4/1
dark gray; moist; no reaction with acid;
80% gravel (85% basalt, 15% quartzite;
subrounded; 5% large cobbles, 5% small
cobbles, 50% VCP, 20% CP, 10% MP,
10% FP), 20% sand (95% basalt, 5%others; subrounded to subanrular; 35%
VCS, 35% CS, 20% MS, 1 % FS; poorly
sorted.

Soil reacts strongly with acid @ 25 ft.

WE V1- 7

-7

BORING No. .JlWAAA. I

NE- 5.0

18.65 - 27.9 Bentonite
crumbles

20.2 - 22.3 Sample W60

25.0 - 27.5 Sample W61

27.9 - 31.5 (1/4
inch)Bentomte pellets

29.8 - 32.2 Sample W62

31.5 - 60.0 (20-40)Colorado
sand

34.9 - 37.6 Sample W63
35.3 - 55.6 0.010 inch,
continuous wound stainless
steel screen

25.0
27.5

60

345 t viR7 5.0 40.8
43.6

C>.



sie 1100-M-1 Boring No. MW-RA Desig. MW-RA Page 3 of 3 Pages
SAMPLE AIR10'Rp AMLIG& ORN CLASSIFICATION PgsORE/SAMPLE BLOS

EVET DEPTDH FT SAMPLING&CORING OE MATIELS ET YM SZE IRARGEOCC OPERATIONS OF MATERIALS

80 45.3 - 48.0 Sample W65

58.0 - 60.0 Sample W68

BORING No. MW- A

45-

50-

55--

340-

335-

330-

VR9

W66

49.0 - 52.0 SAND; 10YR7/1 light gray;
wet; weak reaction to acid; 90 quartz
5% basalt, 5% granitics; 90% CS, 10i
MS; well sorted; subrounded to
subangular.

52.0 - 53.5 SANDY GRAVEL; IOYR6/1
ligt gry; strong reaction with acid;
sligh y cemented; saturated; 70% gravels
(subrounded; 5% small cobbles, I0%
VCP, 20% MP, 50% FP, 15% VFP; 95%
fgrnics, 5% basalt), 30 % sand
subrounded to subangular; 90%

tics, 10% basalt; 20% VCS, 20% CS,

4I% MS, 10% FS, 10% VFS); poorlyonted.
53.5 - 57.0 SAND; I0YR7/1 light gray;
wet; weak reaction to acid; 90% quartz
5% basalt, 5% ranitics; 90% CS, 10%
MS; well sorte subrounded to
subangular.

57.0 - 60.0 GRAVELLY SILTY SAND;
5Y5/2 olive gray; no reaction with acid;
20% gravel (40% andesitic, 60% ranitic;
subrounded; 1% VCP, 20% CP, 0% MP,
20% FP, 9% VFP), 50% sand (10% MS,
40% FS, 50% VFS), 30% silt; poorly
sorted.

Bottom of Boring MW-8A @ 60.0 ft.

W67

VSo

5.0 |

8.0

8.0

5.0

45.3
48.0

49.5-
50.8

51.5
53.0

58.0
60.0

100
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U.S. RM[ Site 1100-FM-1 Page 1 of 4 Pages

Mreta CORPS OF ENGINEERS
WALLA WALLA DISTRICT Boring No. MWAR Desig. MW-1 Diam.(Casing)R inch"

T S BLo-ordinates N 367795 9 E 1947900.9
TEST BORING FIELD LO_____________

Elevation Top of Boring 39 7 M.S.L Hammer Wt. - Boring Started JAN 17 91

Total Overburden Drilled 69 1 Feet Hammer Drop
Boring cmpleteJAN27AL

Elevation Top of Rock - M.S.L Casing Left 4

Total Rock Drilled 00 Feet Subsurface Water Data Page

Elev. Botto= of Boring 330 6 M.S.L abs. Well

Total Depth of Boring 69.1 Feet Drilled By: C. Thnmas

core Recovered _ Boxes - No. Mfg. Des. Drill:

Core Recovered _____ Ft: Diam. - In. Inspected By: K %ingiptnn (WT-C)

Soil Samples _____ In. Diam. - No. Classification By: K Singletnn WCV1C

Soil Samples ____. In. Diam. No. Classification By:

SCALES CORE/SAMPLE BLOWS SAMPLING & CORING W CLASSIFICATION
NO. DEPTH PERLFT E

ELEV. DEPTH SIZE CORE OPERATIONS L T OF MATERIALS
SYMBOL RANGE REC'VY L

1 10.0 0.0 100 0.0- 2.8 Neat cement 0 - 2.0 SAND; 2.5Y3/3 dark olive brown;
1.0 angular; well sorted; moist; no reaction

-.-. to acid; 98% sand (80% CS &MS, 20%
others; 80% quartz, 15% feldspar; 5% -
others); 2% st.

2.0 - 7.5 SILTY SANDY GRAVEL;
10YR4/2 dark grayish brown; poorly

2.8 -20.8 Portland cement sorted; well graded; slightly moist to
moist; strong reaction to acid; 40%
gravel (50% VCP, 15% CP, 15% large

- cobbles, 10% MP & FP, 10% others; 90%
basalt, 10% others; rounded; some calcite

i coating); 53% sand (70% MS & CS, 20%
395-- VCS, 10% others; subangular to

95 5 *- subrounded; 90% basalt, 10% others); 7%
2 00 50 10silt, non-plastio.,

6.0

S75 -15.0 SANDY GRAVEL; 10YR412
dark grayish brown; poorly sorted; moist

-. . to slightly moist; strong reaction to acid;
50% gravel (65% VCP,20% CP, 15%

* others; 90% basalt, 10% others;
rounded); 47% sand (70% CS & MS, 20%
VCS, 10% others; subangular cb

390 - - subrounded; 90% basalh 10% others); 3%
10- IN silt.

3 10.0 10.5 00

@ 13.1 ft - no reaction to acid

GENERAL REMARKS:

Depths provided as feet below the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by MW-18-. All samples collected for soil moisture content
determination.

BORING No. fWA A



Site 11 nfl-EM-I Boring No. -2&tWk1.&~~~*

SCALES CORE/SAMPLE
NO. DEPT H

E SYMBOL SIZE RANGE

- T ~ , ~~1~

BLOWS
PERFT

REC 'VY

SAMPLING & CORING
OPERATIONS

w

t
A
T

Desig. MW-1. Page 2 of 4 Pages

CLASSIFICATION
OF MATERIALS

-1--I =i-l=~=~=~ . _______________________I.

380-

375-

370. I

365-

360-

20-

4

25

30-

35-

4- .

7

8

10.0

10.0

8.0

8.0

8.0

16.1

17.0
18.0

22.0
23.0

28.0
29.0

35.5
36.5

8.0 j41.0
42.0

100

100

100

100

20.8 - 35.5 Bentonite
crumbles

35.5 - 39.3 Bentonite pellets

39.3 - 66.3 20-40 Colorado
sand

15.0 - 16.5 SANDY GRAVEL; lOYR4/1
dark gray;poory sorted; no reaction to
acid; slihty moist to moist; 55% sand
(30%C , 30% VCS, 25% MS, 15% other,
90% basalt, mubangular to subrounded.
10% other angular 42% gravel (60%
VCP,.20% VP, 10%- others;
5% basalt. 5% others); 3% siLt.

16.5 - 21.5 GRAVELLY SAND;
IOYR4/1 dark gray; slightly moist to
moist; poorly sorted; no reaction to acid;
73% sand (30% CS, 30% MS, 20% VCS,
20%. others; 95% subrounded to
subangular basalt, 5% angular to
subanglar others); 25 % gravel (50%
VCP, % CP, 10% small obbles; 20%
FP & VFP; 90% basalt, 10% others;
rounded to subrounded); 2%. silt. -

21.5 - 29.8 SANDY GRAVEL; 10YR3/2
very dark grayish brown; poorly sorted;

N slightly moist to moist; slight to no-
reaction with acid; 55% sand (60% CS &
MS. 25% VCS, 15% others; 90% basalt,

a 10% others; subrounded to angular); 42%
ravel 50 VCP, 20% CP, 2%% MP,
0% * ers; 90% basalt,. 10% others); 4%

silt.

W 24.5 ft color change to 10YR4/2
dark grayish brown,

M-

29.8 - 30.2 SAND; 10YR2/l
black;slightly moist to moist; well sorted;
no reaction to acid; 96 % sand (30% CS,
30% MS, 20% VCS, 20% odher; 85%
basalt, 15% other; subrounded to

bang lar <2% ravel; <2% silt.
30.2 - 35.3 SANDY GRAVEL; 10YR4/2
dark grayish brown; slightly moist to:
moist; slight to .no reaction with acid;

oorly sorted; 50 % sand (60% CS & MS;
%VCS, 15% others; 90% basalt, 10%

others; subangular to subrounded); 46%
gravel 170% CP & MP, 30% others; 95%
galt, % others; rounded); 4% slit.

35.3 - 36.7 SLIGHTLY GRAVELLY
SAND; IOYR4/2 dark grayish -brown;
strong reaction to acid; moist to slightly
moist; well sorted; 85% sand (30%MS,
30% CS, 30 % VCS, 10% other; 80%
basalt, 20% quartz and feldsar;

brounded to angular); I .gravel (MP
F 5% sfi nnn-ntnsto -

36.7 - 49.5 SANDY GRAVEL; 10YR4/2
dark grayish brown; slightly moiotto
moist; slight to no reaction with acid;
poorly sorted; 51%gravel (70% CP &
VCP, 20% MP, 10 others; rounded)
45% sand (60% CS & MS, 25%VCS,
15% others; 90% basalt, 10 % others;
subrounded to angular); 4-8% silt
non-plastic.

BORING No. MW .

/

C

9

f

Tor-V M

5% bsalt 5tothe)t3 il.

4

site 110-FM-1 Boring No. -my-18

106

100



Site 110-EM-i Boring No. xMW-1 Desig. MW-18 Page 3 of 4 Pages

SCALES CORB/SAMPLE w9OW
C E NO. PE F SAMPLING & CORING S CLASSIFICATION

ELEV.. DEPTH CORESIZE AE R OPERATIONS L OF MATERIALS

- 42.0 - 64.0 .010" slot,
-1- continuous wound stainless

steel screen

66.3 - 69.1 borehole caved

Hanford/Ringold formation contact @
49.5 ft.
49.5 - 63.5 SILTY SANDY GRAVEL.
10YR5/3 grayish brown to brown; very
poorly sorted; no reaction to acid; 60%
grave (30% VCP, 20% CP, 20% small
cobbles, 20% MP, 10% others; 55%
quartz,. 35% basalt, 10% others; rounded
to subrounded); 34% sand (65% MS &
CS, 20% VCS, 15% others; 85% quartz,
15% others); 6 % silt, non-plastic.

345-

340-

335-

-

BORING No. MW

10

60 1 11

46.0
47.0

60.0
61.0

100

100

3552

63.5 - 69.1 SANDY GRAVEL; 10YR7/4
very pale brown; poorly sorted; no to
very weak reaction to acid; 60% sand
(60% MS, 20% CS, 20% others; 90%
quartz, 10% basalt; angular to
subanguiar); 38% gravel (30% VCP, 20%
small cobbles, 20% CP, 20% MP, 10%
others); <2% silt.

45-

55-

65-

8.0



Site B100-f Boring go. mW-18 Desig. .MW-18 Page 4 of 4 Pages

SCALES COREISAMPLE SLOWS w M-
NO. OEPTH F SAMPLING & CORING E CLASSIFICATION

ELV E SYMBOL RANGE RE OPERATIONS L OF MATERIALS

Bottom of Boring MW-18 @ 69.1 ft.

BORING No. MW1X

N

0



U.S. ARMY Site 1100- M-1 Page 1 of 3 Pages

Is 1 CORPS OF ENGINEERS
:ALLABWALLADISRICT Boring No. . W-134&.9. Desig. MW-19 Diam.CCasing)R inch"

TEST BORING FIELD Co-ordinates N 373112.6 E 194073.6

Elevation Top of Soring 3R4 6 M.S.L Hemmer Wt. Boring Started JUN R 1

Total Overburden DrilLed 4.0 Feet Hanner Drop
Boring Compteted JUTN 19!11

ELevation Top of Rock M.S.L Casing Left -
34.8

Total Rock Drilled 0.0 Feet Subsurface Water Data .Page

Elev. Bottom of Boring 310 3 M.S.L Obs. Well -

Total Depth of Boring 543 Feet DrilLed By: Gar Lydin

Core Recovered _ X Boxes - Ho. Mfg. Des. Drilt: -

Core Recovered . Ft: _.._ Diam. - In. Inspected By: KSingsIfnn (WTC)

Soil Samples In. Diam. No. CLassification By: .CRynnde (WHC")

Soit Samples In. Dim. _. No. Ctassification By: 11 . EdringnnVWH)

SCALES CORE/SAMPLE BLOWS W
N__.. - PER FT SAMPLING & CORING E A CLASSIFICATION

ELEV. DEPTH IO. SZE CORE OPERATIONS LOF MATERIALSSYMBOL RANGE REC'VY L O AEIL
0.0 - 15.0 SLIGHTLY GRAVELLY
SAND; 2.5YR7/1 light gray; dry; 5-10%
gravel, predoninantly subangular to

. subrounded; 70 % medium to coarse sand
Z, subangular.to subrounded, moderately

sorted, unconsolidated, 70% felsic, 30%
- -mafic ~10% fine- to very fine sand; trace

to 10% silt/clay. Interbedded
SLIGHTLY GRAVELLY SAND and

a.-GRAVELLY SAND to a depth of 15.0
I4 feet.

Z25 8,0 5.0 100
7.0

375.-
10--- Z26 8.0 10.0 100

12.0

370-

GENERAL REMARKS:
Depths provided in feet below the existing ground surface; elevations in feet above mean sea
level, All sample numbers prefixed by BOO-. All samples collected for soil moisture content
determination.

BORING No. . W19



Boring No. MW-1W9 Desig. .MWi-19_ Page 2 of 3 Pages

SCALES CORE/SAMPLE J.sOWS w
NO. PTH R FT SAMPLING & CORING E CLASSIFICATION

ELEV. DEPTH SIZE AGERE OPERATION$ L OF MATERIALS

15.0 Radiation sample

100 [20.0 Radiation sample

100 25.0 Radiation sample

365-

360-

355-

350't

345-

Static Water Level on
6/11/91, 1600 hrs.
35.0 Radiation sample

40.0 Radiation. sample

BORING No. iN 13

15.0 - 28.0 SANDY GRAVEL; 45%
ravel, 50% sand 5% silt- 15% VCS 15%
3 10% MS 5% FS, 5%VFS;5YR6/l

gray; dry; very goorly sorted; larger
particle sizes su rounded, smaller sizes
subangular; 95% basalt, 5% felsic;
smaller particles reactive to HC, larger
sizes slightly reactive.

28.0 - 40.0 GRAVELLY SAND; 25%
gravel, 70% sand 5% silt 10% VCS 10%
CS, 40% MS, 5 FS, 5% VFS; 5Y83
pale yellow; slightly moist; moderately to
poorly sorted; larger particle sizes
subrounded, smaller subangular; 80%
felsic, 20%-basalt, <2% mica; strong.
reaction to HCI.

HanfordlRingold formation contact@
28.0 ft depth.

GRAVELLY SAND; 35% gravel, 60%
sand, 5% silt; slightly higher moisture
than above, but otherwise consistant.

40.0- 45.0 SANDY GRAVEL; 50%
gravel (<2% cobbles), 45% sad,5% ilit
10% VCS, 10% CS, 10% MS, 10%PS,5%
VFS; 5Y6/2 light olive gray; we; very
poorly sorted; subrounded to subsngu as;
0% felsic, 20% Maic, <2% mica;

moderate reaction to HCI.

Site 1100-EM-1

Z27 8.0 15.0
17.5

100

zo- -jj 8.0

8.0

20.0
23.0

25.0
28.0

Z29

30 Z30 8.0 1 30.0 100 30.0 Radiation sample
32.0

7

Z31 8.0 35.0
37.0

100

40-

.,



Site 1100-FM-1 Boring No. MW-19 Desig. MW-19 Page 3 of 3 Pages

CAE NOF A EPTH ER FT SAMPLING & CORING E CLASSIFICATION
ELEV. DEPTH NO SIZE RAGE RE E OF MATERILS

S Y M B O L I R A N G R E O P E R A T I O N S j LO A E I l

45.0 Radiation sample

340

.335

BORING No. MW-19

45.0 - 50.0 GRAVELLY SAND; 25%
gravel, 70% sand, 5% silt; SY6/2 light
olive gray; wet; moderatey sorted
subrounded; 50% mafic, 0% felsic, <2%
mica; slightly reactive to HCL.

45-

50-
50.0 Radiation sample

50.0 - 52.0 SLIGHTLY GRAVELLY
SILTY SAND; 10% gravel,75% sand,
15% silt; 10% VCS, 20% CS, 30% MS,
10% FS, 5% VFS; 5Y6/2 light olive ra
wet; moderately sorted; subangular; A0
felsic, 40% mafic, <2% mica; moderate
reaction to HCI in fine grain sizes only.
52.0 - 54.3 SILT; 5% VFS, 95% silt;
IOYR8/3 very pale brown; moist;
modertely lastic; ery well sorted;
>98% felsic, 2% rmca, <2% maflc;

non-reactive to HCI; some small sand
pockets from 52.0 to 53.0 ft.

Bottom of Boring MW-19 @ 54.0 ft.

K~N
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U.S. Am Y site 110f-RM-1 Page 1 of 3 Pages
:U:]CORPSOFENGINEERS

W ALLAWALLADI)ISTRICT Boring No. MW-?(. Desig. mW-21 Diam.(Casing)8ineb"

E-T BORING FoILD LO *o-rdinates N 1795 3 E 1Q61 I;

Elevation Top of Boring 3R3 5 M.S.L Haanier Wt. - Boring Started ]IN 4 91
Total Overburden Drilled 67 7 Feet Hamer Drop

Boring Corplete&4dijTSL7 .1
Elevation Top of Rock M.S. Casing Left _Bi__]N

Z35..8
Total Rock Drilled flfl Feet Subsurface Water Data Page

Elev. Bottom of Boring 31; 8 M.S.L obs. Well -

Total Depth of Boring 67 7 Feet Drilled By: Tim Gifford
Core Recovered - X Boxes - No. Mfg. Des. Drill: Walker Neer

C6re Recovered - Ft: -... Di m. -. In. Inspected By:

Soil Sarples __-. In. Diam. - No. Classification By: CiR cnoul (WT-T)

Soil Samples _ _ In. Dian. . No. Classification By:

SCALES CORE/SAMPLE BLOWS W M
NO. DEPTH PER-FT SAMPLING& CORING A CLASSIFICATION

ELEV. DEPTH SYMBOL SIZE RANGE REY OPERATIONS OF MATERIALS

0.0 - 2.5 Neat cement 00 5.5 SAND; 10YR/4; mois; no
- - remaction w/lO% XCI; 60% quartzand

* others, 40% basalt; very fine to medium
grained; angular to rounded; no apparent
.sorting.

2.5 - 17.4 Cement slurry -ow

380

77Z 'R n 5i 5.5 - 6.0 GRAVELLY SILT; 10YR41471' & ... t&. yellowish brown; moist; lenses of r
5.8 calcareous material in soil; silt 50%,
6.1 gravel 30%, sand 20%; rounded to well

- ounded; strong reaction to 10% HCI;
quartz and others 50 %, basalt 50%; sand

7.3 Wr fine to medium, angular to
- rounded; non-olastic.
6.0 - 43.0 SILTY SANDY GRAVEL;

375- 10YR613 pale brown; dry; 40% gravel,
- angular to well rounded, basalt 40%,

quartz and others 60%; 50% sandangular to subrounded, basalt 453 W
quartz and others 55%, very fine to very

10- - coarse; 10% silt; strong reaction with
10.1 HCI.

Soil in sample BOOZIS @ 9.75 ft was
pulverized from the drive barrelling
process. Moisture retention may be
skewed as a result. Formation is believed
to be continuous with above.

Basalt boulder at 11.0 ft.

370-

- Basalt boulder at 14.0 ft. -

GENERAL REMARKS:
Depths provided in feet beneath existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed by BOO-. All samples collected for soil moisture content
determination.

BORING No. X3MW



Site 11B-FM-1 Boring No. JlW-20 Desig. 3W-20 Page 2 of 3 Pages

SCALES _ORE/SAMPLE WBLOS w
. DEPTH TR FTI SAMPLING& CORING H A CLASSIFICATION

ELEV. DEPTH RE SIZE IAG R j OPERATIONS L TAE'V L OF MATERIALS
m I~ I !r:P;EaL

20.3

25-

25.3

30-
30.3

35

35.3

40-

365-

'A

BORING No. MW-).

Color change at 17.0 ft. to I0YR4/2;
mOist; gravel size decreasing; oxidation
stains a grent; basat 70%, quartz and
othersi %.

Color change to IOYR5/2; dry;
increased amounts of quartz and others;
moderate reaction to HCl; poorly sorted;
Hanford/Ringold fornation contact at
28.0 feet based on gravel mineralogy.

,2

,,. IA .n
15.3

17.4 - 20.8 Bentonite
crumbles

20.8 - 209 3/8" Bentonite

0.9 - 64.6 20-40 & 8-12
Colorado Sand

24.1 - 45.1 .010 in. slot
continuous wound stainless
steel screen

35.8 ft. Static Water Level on
5 JUN 91

360-

3552

350-

345-



SCALES CRSAPELDS WCASFCTO
-OPSIER F7 SAMPLING & CORING EA CASFCTO

E EDEPTH SIZ DET'OE OPERATIONS L________ OF MATERIALSSYMBOL RNEREt'n ________________ 1___________________

Boring caved below 64.6 ft.
depth

BORING No. MW-20

43.0 - 445 SAN 5Y5/2 olive gray; fine
to coarse; some fine cobbles noted;
moderately sorted wet; angular to
rounded; basalt 2%, quartz and others
75%; moderate reaction to 10% HCL
44.5 - 53.0 SANDY GRAVEL; 5Y6/2
light olive gray; wet; 55% gravel,
subrounded to well rounded, very fine to
very coarse pebbles, basalt 45%, quartz
and others 53%; 45% sand, angular to
subrounded, basalt 40 %, quartz and
others 60%; soilorly sorted; no
reaction to 10% HCl

Possible lense of sand from 46.5 to 47.0
ft; same lithology as 43.0 to 44.5 ft; very
well rounded larger gravels; very
micaceous soil.

330-

340-

45 -

55-

60--

3257

320-

53.0 - 55.0 SAND; 5Y5/2 olive gray;
saturated; very fine to medium sand;
angular to subrounded; basalt 25%;
quartz and others 75%; well sorted; weak
reaction to 10% HC!.

55.0 - 60.0 SANDY GRAVEL; 50% sand,
very fine to very coarse, basalt 40%,
quarz and others 60 %, angular to
subrounded; 50% ravel, very fine to
coarse pebbles andsmall cobbles, basalt
45%, quartz and others 55%, subrounded
to well rounded; poorly sorted;
saturated; weak reaction to 10% HCI.

Sand lense observed at 58.4 ft; very
fine to medium grained.

Sand lense observed at 59.0 ft; very
fine to medium grained.

60.0 - 64.8 GRAVEL; 10YR14;
saturated; well sorted; very fine to very
coarse pebbles; less than 5% sand; some
small cobbles noted; larger grains of
gravel are very well rounded; basalt 25%,
quartz and others 75%.

Thin sand lenses noted at -62.0 ft.

Silty lenses observed at 64.7 ft.
64.8 - 66.0 SILTY SANDY GRAVEL;
5Y5/2 olive gray; moist; 10YR6/8
discoloration noted as clasts; 50% sand,
very fine to medium grained, angular to

subrounded, basalt 50%, quartz and
others 50%; 35% gravel, very fine to
coarse pebbles, subrounded to well

unded, 15% silt, slightly cohesive;
Soorlv sorted: no reaction to 10% XCI.

66.0 - 67..7 SILT; IOYR7/I with lenses of
IOYR7/4; moist; low plasticity; no

action to 10% d.
Bottom of MW-20 @ 67.7 ft.

65-

Z24 8.0 66.5
67.7

Desig. MlW-20 Page 3 of 3 Pagessite 11 M-Fm-1 Boring No. M-70

.
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U.S. ARMY Site 1100-FM- Page 1 of 5 Pages
I *l I CORPS OF ENGINEERS

WALLA WALLA DISTRICT Boring No. . W-f71 Desig. MW -1 Dim. (CasinglO inch"

TEST BORING FIELD LO6Co-ordinates M 7442 6i E 1945427

Elevation Top of Boring 379 5 M.S.L Hammer wt. Boring Started MA 13) 91
Total Overburden Drilled 98 5 Feet Hammer Drop

Boring COmpleted...IIASI.1Elevation Top of Rock M..S.L Casing Left Bi C l d T1
- 1 30.5

Total Rock Drilled 00 Feet Subsurface Water Data _ .Page

Elev. Bottom of Boring 2R1 0 M.S.L Obs. Well 

Total Depth of Boring 98-5 Feet Drilled By: Dave Rosrnn

Core Recovered _ % Boxes No. Mfg. Des. Drill: Wellmaster

Core Recovered __-... Ft: - Diam. In. Inspected By: K_ SingIltnn (WA C)

Soil Samples ____ In. Diam. No. Classification By: T A MRnn (CrNPWY...

Soil Samples _ In. Diem. No. Classification By:

SCALES CORE/SAMPLE BLOWS WM
NO. DEPTH FT SAMPLING & CORING E A CLASSIFICATION

ELEV. DEPTH SYMBOSIZE RANGE R OPERATIONS ' OF MATERIALS

0.0 -2.0 Neat cement 0.0 -3.0 SAND; 100% medium sand;
IOYR5/2 grayish brown; moist; well
sorted; sugan ar 75% basalt, 25%
quartzite, fel spars, and others; reaction
to acid strong.

2.0 -20.0 Portland cement

3.0 - 5.0 SANDY GRAVEL; 60%
medium sand, 40% gravel; I0YR5/3

- brown; poorly sorted; sand subaneular
gravels subrounded; 80% basat, 20%

375 others; reaction to acid strong; moist.

YZ7 8.0 5.0 100 5.0 - 12.0 GRAVELLY SAND; 75%
6.3 5 medium sand, 23% gravel, <2% silt

(coating gravels); IIYR5/3 brown;
poorly sorted; sand subangular, gravels
subrounded to rounded; 80% basalt, 20%
others; reaction to acid strong; moist.

Sand % increase @ 6.5 ft to 85%,
minor calcite coating on gravels.

370-

YZS 8.0 10.0 100
11.0

-12.0 - 18.0 SANDY GRAVEL; 80%
gravel 18% fine to coarse sand, <2% silt;

S YR3/l vcry dark gray; moist very
- * poorly sorted; gravels subangular to

-subrounded, sands angular to
subangular; 85% basalt, 15% quartzite,

_ feldspar and others; reaction to acid

365 50 ravel, 50% fine to coarse sand;
YZ9 8.0 14.5 -50 OYR4,I dark gray; moist poorly sorted;

GENERAL REMARKS:
Depths provided in feet beneath the existing ground surface; elevations in feet above mean sea
level. All sample numbers prefixed with BOO-. All samples were collected for soil moisture
content determination.

BORING No. 3W 21



Site 1100-BM-i Boring No. M1W-21 Desig. AM-21 Page 2 of 5 Pages

SCALES ORE/SAMPLE jBLitoW Wy ASCALES OE/SA E SAMPLING & CORING E CLASSIFICATION
ELEV.. DEPTH IZE RANGE NO. DEAIH F ATTEADPHSYMBOL RNE R 1.E..E ,O PRnN . OF MATERIALS

201 8.0 24.0 75
26.5

25-

Z02 8.0 29.5 100
30- 30.2

35-

40-

20.0 -30.5 (8-20)Bentonite
crumbles

30.5 - 80.5 Pure Gold
Bontonite grout

BORING No. MW-21

angularity as above; 85% basalt, 15%
others; strong reaction to acid.

20O

37.5 - 54.0 SANDY GRAVEL; 50%
gravel, 50% tine to coarse sand; IOYR5/3
brown; wet; poorly sorted; gravels
rounded to subangular, sands angular to
subangular; 80% quautzite and others,
20% basalt; reaction to acid slight.

30% gravel, 70% sand; 10YR513.brown.

K
H

17..

8.0 18.8 75
21.1

20-

18.0 - 37.5 SILTY SANDY GRAVEL;
50%gravel. 45% fine to medium sand,
5 % at; IOYR5/3 brown; moist; p
sorted; grasvels subangular to round
sands subangular to angular; 70% basalt,
30% quartzte, feldspar and others;
reaction to acid strong.

Reaction to acid @ 0.0 ft slight.

40% gravel, 35% sand, 25% silt;
moderately sorted; non-plastic.

40% 5ravel, % sand, 5% silt;
OYR5Nga~vyish brown; poorly sorted.

60%ravel, 35% medium sand, 5% silt;iOYR s ish brown wet; moderately
oied; 40 s1t, 60 quartzite and

others; reaction to acid slight.

75% quartzite and others, 25% basalt.

lanford fmfingold 'm contact based
on mineralogy change in gravels.

i'0

110

C4 -



Site 1100-EM-1 Boring No. MW-21 Desig. MW..21 Page 3 of 5 Pages

SCALES FORE/SAMPLE T SAMPLING & CORING CLASSIFICATION
ELEV. DEPTH YI SIZE .PH CORE OPERATIONS L OF MATERIALS

Bottom of 10-inch diameter
casing. 8-inch casing beyond.

BORING No. MW-21

45% gravel, 55% sand.

55% gravel, 43% sand, <2% silt.

70% gravel, 28% sand, <2% silt.

335-

330-

325

320-

45

50

55-

315-

54.0 - 77.1 ASH; 100% minus #200 sieve;
5YR8/1 white; moist; very well sorted;
angularity indeterminate; 5% silica
assumed; no reaction to acid.

Isolated stringers of fine sand and very
isolated, rounded fine gravels §
56.0-57.0 ft. Stringers 1/8 inch
maximum thickness with no preferred
orientation.

Minor fine sand and silt stringers to
1/32 inch thickness @ 57.0-58.0 ft,
isolated 1132 inch diameter pebbles
within stringers.

Medium to fine sand and silt stringers
to 1/16 inch thickness @ 61.0-61.5 it

IOYR7/2 light gray; color has been
very radually darkening from the top of
the a deposit.

IOYR6/2 light brownish gray.

Ash appears to be saturated although
no free water noted. When squeeczed.

60-

65-



Site 11-OfiEM-1 Boring No. M-217 Desig. MIW-21 Page 4 of 5 Pages

SCALES iCORE/SAMPLE OSAMPLING & CORING A CLASSIFICATION
ELEV. DEPTH YL SIZE DAHCE OPERATIONS OF MATERIALS

SYMBOLERC'~ CASIIATO

80.5 - 81.2 40-100 Colorado
sand
81.2 - 98.5 20-40 Colorado
sand

88.5 - 98.5 .010* slot, stainless
steel continuous wound screen

310-

305-

70-

75-

80-
I

55% gravel, 33% sand, 10% silt, dark
green -wih pockets of jade green; k'$t;
poorly sorted;grecner color seems
concentrated in wetter zones having less
sand and more gravel.

50% gravel, 45% sand, 5% silt.

5Y4/2 olive gray; estimate green dolor
is from Fe reduction within the confined
aquifer.

color nouicably lightens then darkens
again when pressure is released.

Color change in material becoming
more dramatic with increasing depth.

Moisture content appears to be
increasing; core consistancy is
decreasing.
Ash has a jello-like consistancy when

it is removed from the core barrel.

77.1 - 77.5 SILT; 90% silt and ash 10%
fine sand; 2.5Y7/4 pale yellow; wet; well

sorted; sands angular; no reaction to
cid.

77.5 - 80.5SILT; 100% silt; 2.5Y5/3
light olive brown; moist; no reaction to
acid; hard consistancy; non-plastic.

300-

295-

290-

-J

285-

2.5Y7/3 pale yellow; moderately
sorted; begnning to see isolated rounded
\ravels.
80.5 - 84.5 SILTY GRAVEL; 55%
gravel, 10% sand, 35% silt; color -jade
green (not on Munsell color chart);
moist;very poorly sorted; gravels
rounded to subrounded, sands
subangular; gravels 95% quartzite
feldspars and others, 5% basalt; sands
micaceous; no reaction to acid; material
has an oily afpearance; core has small
inclusions o charcoal appearing
substance.

60% gravel, 20% sand, 20% silt; very
poor sorted; jade gre en; wet; gravels
roundd to subangular.
84.5 - 85.5 SILTY SANDY GRAVEL;
60% gravel, 30% sand, 10% siit; jade
green; wet; very poorly sorted; gravels
rounded to subangular, sands
subangular; 95 % quartzite and others,
5% basalt; no reaction to acid; color
intensity varying irregularly.

85,2 ft silt is occurring in pockets;
olor remaining jade green; sand color
ow 5Y4/2 olive ra

85.5 - 86.0 SAND; <2% gravel, 98
edium sand; 5Y4/2 olive gray; wel
rted; suban ular; no reaction to acid

86.0 - 98.5 SILTY SANDY GRAVEL;
70 % gravel, 20 % sand, 10% silt; color
dark green (not in Munsell charts); wet;
poorly sorted; gravels rounded to
subangular, sands subangular to angular;
no reaction to acid; very similar to
84.5-85.5 except darker in color.

5Y4/2 olive gray, green tint less
intense.

Green tint returning.

85-

90-

95-

BORING No.



Site 1100M-1 Boring No. mW-21 Desig. M 2 1l Page 5 of 5 Pages

SCAEs ORE/SAMPLE T LSAMPLING & CORING CLASSIFICATION
ELEV. DEPTH sia EPTH CORE OPERATIONS L OF MATERIALS

SYMBOL H LAG LE' ______________-

BORING No. MW-21

f]I
Bottom of Boring MAW-21 @ 98.5 ft.*
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U.S. ARMY Site 1100-FM-I Page 1 of 3 Pages

. CORPS OF ENGINEERS
ALLA WALLA DISTRICT Boring No. MW-22 Desig. MW-7.. Diam.(CasingS incebe"

TEST BORING FIELD LOGN 374531 S E 194a033 4

Elevation Top of Boring 35 1 M.S.L Heamner Wt. - Boring Started MAY 31 91

Total Overburden Drilled 63 0 Feet H1arer Drop
Boring CoqpLeted.4tINAAL...1

Elevation Top of Rock M.S.L Casing Left 37.4e_6

Total Rock Drilled d0 Feet Subsurface Water Data Page

Elev. Bottaa of Boring 322 1 M.S.L Obs. Well

Total Depth of Boring 63.0 Feet Drilled By: Gary Lydin

Core Recovered - % Boxes - No. Mfg. Des. Drill:

Core Recovered - Ft: . Diem. _ In. Inspected By: K S0ngletn (WHC)

Soil Saaples - In. Dim. ____ No. Classification By: K Singleton (WTC)

Soil Samples ___ In. Diam. _ No. Classification By: 1 S Vdringtnn (WHC)

SCALES ORE/SAMPLE BLOWS 
WMCAE DEPT /AER FT SAMPLING & CORING E A CLASSIFICATIONNO. DEPTHL

ELEV. DEPTH SIZE CORE OPERATIONS L OF MATERIALS
SYMBOL RANGE REC VY L

.- 0.0 - 1.0 Neat cement 0.0 -2.0 GRAVELLY SAND; 2.5Y4/4
-,olive brown; 82% sand, 15% gravel, 3%

- silt; dry at the surface, moist with depth;
1.0 - 19.0 Portland cement ' oorly sorted; sands - 60% MS, 20% CS,

%thers, angular to subangular;
gravels - 80% MP, 20% others, rounded;
reaction to acid none at surface, weak

S ith increasing depth; 85% quartz, 15%
asalt.

2.0 - 7.0 SANDY GRAVEL; 2.5Y5/2
grayish brown; 54% gravel, 43% sand,
<3% silt; poorly sorted;moist; moderate

to strong reaction to acid; sands - 80%
MS & CS, 20% others, subrounded to

7 - 45 lsubangular; ravels - 70% VCP & CP,
394 8.2 4.5 10 - 10% MP, 2(Y others, rounded; 75-85%

380 5 basalt, 15-25% others; occasional small
cobbles; increase in VFS and silt at 7 ft.

- 7.0 - 13.5 SANDY GRAVEL; 2.5YS/2
grayish brown; 54% sand, 40% gravel,
6% ift; poorly sorted; slightly moist;
moderate to stro reaction to acid;
sands - 70 % MS CS, 10% VFS, 2&%
others, subangular to subrounded;

W gravels 60%MP, 20% FP, 20% others,
ZOS 8.0 9.) 100 rounded; 85% basalt, 15% others.

0.0
375j 10

-: 13.5 - 20.0 SANDY GRAVEL; 2.5Y412
dark grayish brown; poorly soeted;

-- slighy moist to moist; moderate to
- .. strong reactionto acid; 66% sand, 25%

!__ eravel. 7% silt: sands -20% VCS 15%
GENERAL REMARKS:

All depths are in feet below the existing land surface; elevations are in feet above mean sea
level. All sample numbers prefixed with BOO-. All samples collected for soil moisture content
determination.

BORING No. MW-52



site II0-FM-1 Boring No. M-22 Desig. AM-22 Page 2 of 3 Pages

SCALES 'ORE/SAMPLE SLOWs wM
SCALES - 'E CTj SAMPLING & CORING E A CLASSIFICATION

E ET LIZE E EL OPERATIONS LAT
ELE. EPH SMBL IRANGE REC'vTI OPERATIONS_______ L OMTEIL

19.0- 24.4 (8-20)Bentonite
crumbles

24.4-27.0 (1/2
inch)Bentonite pellets

20-

25-

30-

35-

Z06

33.0 - 36.5 SILTY SANDY GRAVEL;
2.5Y4/3 olive brown; poorly sorted;
moist; 55% sand, 36% gravel, 9 % silt;
sands - 20%CS, 15% MS-FS, 10% VCS,
10% VFS, subangular to angular; gravels
- 20% MP-CP, I % FP, 5% others,
rounded; 9% non-plastic silt; 60-70%
basalt, 30-40% quartz and feldspar.

36.5 - 39.0 SILTY SANDY GRAVEL;
2.5Y4/3 olive brown; poorly sorted;
moist; strong to moderater reaction to
acid; 40% sand, 50% ravel, 10% silt;
sands - 20% Ms to CS, 10% VCS, 10%
others, angular to subrounded; gravels -
30% VCP to CP, 10% MPto VFP, 10%
others, rounded; 70 % quartz and
feldspar, 30% others, 10% non-plastic

\silt, <2% mica.
39.0 - 42.5 SANDY GRAVEL.
2.5YR6/2-2.5Y5/3 light brownish gtay
to light olive brown; wet; poorly sorted;
well graded; no reaction to acid; 50%'
sand, 47% gravel, 3% silt; sands- 30%
MS-CS, 10% VC5, 8% others, <2% mica,

nlar to suban30%
MP, 10% VFP- P, 7 others rounded;

V _

f

BORING No. MjW-7?2

K

15.0
16.0

100

8.0

8.0

8.0

8.0 T

19.0
20.0

20.0
21.0

25.0
26.0

31.0
32.5

100

100

100

27.0 - 60.0
sand

(10-40)Colorado

30.0-50.4 0010 slot,
continuous wound stainless
steel screen

40~-

ZiI 8.0 35.0
36.0

345-

CS, 15% MS 10% VFS, subrounded
gravels - 20%; CP & VCP, 5% others,
rounded; 95% basalt, 5% others;
occasional small cobble.

16.5 - 16.9 ft highly cemented layer,
strong reaction to acid; lithified; some
iron oxide stainng.

20.0 - 21.2 SANDY GRAVEL; 2.5Y3/2
very dark grayish brown; poorly sorted:
very moist; strong reaction to acid; 60%
gravel, 37% sand; <3% silt; gravels -
20%VFP, 20% FP & MP, 15% CP, 5%
others, subrounded to rounded; sands -
20% VCS, 10% CS, 7% others,
subrounded; 95% basalt, 5% others.
21.2 - 26.5 SANDY GRAVEL; 2.5Y4/2
dark grayish brown; poorly sorted; moist;
moderate reaction to acid; 55% sand,
40% gravel. <5% silt; sands -20% VCS,
15% CS, 15% Ms, 10% VFS.
subrounded; gravels - 20% VCP & CP,
10% Mp-VFP, 10% others; rounded;

95% basalt, 5% others.

26.6 - 33.0 SANDY GRAVEL; 2.5Y511
grayish brown; poorly sorted; moist;
moderate to strong reaction to acid; 45%
sand, 50% gravel, <5% silt; sands - 15%
VCS, 15% Cs, 15% others, subrounded
to subangular; gravels - 20% CP, 15%
others, rounded; 80% basalt, 20% quartz
and feldspars.

. .

-

- -

-
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-

-
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Site 1100-EM-1 Boring No. M)W-22 Desig. Wf-22 Page 3 of 3 Pages

SCALES iCORE/SAMPLE BLOWSw
O. DEPER IFT SAMPLING & CORING E CLASSIFICATION

SYMBOL E RANG' E L IESIZE IDEPTHGEZEE} IVY OPERATIONS L y: OF MATERIALS

45-

50-

55-

60-

BORING No. MW-22

90% quartz, 10% others;
42.5 - 48.0 SILTY SANDY GRAVEL;
50%ravel, 40% $and, 10% silt; sands -
5% VCS, 5%CS,15%MS,5%FS-VFS,
15% mafic 30% felsic; gravels - 30%
mafic, 70i felsic, 5% mica; 2.5YS/2
grayish brown; wet; well rounded to
subrounded; moderately sorted; slight
reaction to acid.

48.0 - 51.5 SANDY GRAVEL; 30%
gravel, 65% sand, 5% silt; 10% VCS, 25%
CS, 15% MS, 10% FS, 5% VFS; 85%
felsic, 15% mafic; 2.5Y5/2 grayish brown;
wet; well rounded to subrounded;
moderately sorted; slight reaction to
acid.

51.5 - 58.0 SANDY GRAVEL; 45%
rvel, 50% sand, 5% silt; 5% FP, 40%
FP, 5% VCS, 25% CS, 10% MS, 5% FS,

5% VFS; 2.5Y5/3 li&ht olive brown; wet;
85% felsic, 15% matic; gravels
subrounded, sands subangular; poorly
sorted; slight reaction to acid.

58.0- 61.1 SILT ash-like; 95% silt, 5%.
VFS to MS; <2% mica; 2.5Y713 dark

ale yellow; very well sorted; tuffaceous
5%, 15% mnafics; no reaction to acid.

6l1 - 63.0 ASH; 90% silt, <10% VFS;
7.5YRS/ white; wet; very well sorted;
non-reactive with acid.

Bottom of Boring MW-2f @ 63.0 ft.

60.0 - 63.0 Hole caved

Z12 H 8.0 162.0 100
1 63.0
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HTW DRILLING LOG

I. COMPANY NAME 2. DRILLING SUBCONTRACTOR

CENPW WESTINGHOUSE-HANF
3. PROJECT 4. LOCATION

1100-EM--i OPERABLE UNIT HORN RAPIDS
S.NAMEOFDRILLER 6. MANUFACTURE

C. LARSON / M. FOSS CASE #780 B
7 SIZESANDTYPFSOF SAMPLED WITH SPOON FROM 8.HOLELOCATION

DRILLING AND SAMPLING BACKHOE BUCKET N374,282.98,
EOUIPMENT 9. SURFACE ELEVA

N/A
10. DATE STARTED

SEPT 1991

HOLE NO.

TRENCH #1

SHrETI 1
OF 2ORD CO.

LANDFILL
R'S LESIGNATION OF DRILL

ACKHOE / FMC BACKHOE

E1,944,459.57
TION

It. DATE COMPLETED

22 OCT 1991
12 OVERBURDEN TH IICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

N/A N/A
13. DEPTII DRU LED INTO ROCK 16. DEPTH TO WATER/ELAPSED TIME AFFER DRILLING

N/A N/A
14. lUTAL DEP-D1OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS

11.0 FEET N/A
18.G1 [TCHNICALSAMPLS DISTURBED UNDIS'IURBED 19.TOTAL NUMBER OF CORE BOXES

0 0 N/A
?0.SAMPLISFORCIIEMICAL VOC METALS OTHER OTHER O'1IER 21.TOTALCORERUCOVERY

ANALYSIS SCREENING

2 [ 0 4 N/A %
22)ISOSITlONOFHOLE BACKFILIED MONrrOR.WEL1 OThER 23. INSPECTOR

22 OCT V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOTECH ANALYITCAL

NEV DEP'II DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(f) (h) NUMBER NUMBER NUMBER
... _ __ . . b ___ d I I

-- 0-11FEET
SANDY GRAVEl: sand 43%, gravel 52%,

- - silt 5%; IOYR 6/2, light brownish gray; poorly
-- - sorted; sands subangular, gravels rounded to

1 - - subrounded; 55% felsic, 45% mafic; no
+-- reaction In acid.

- - 0.5- 11 fcct: Abundant stainless steel lathe
shavings, piping, cable, tires, and coke

-- bulles.
2 - - 2 feet: paint can and paint residue. Paint can and paini

3

4 ---

--

FORM

MRK jNm

I R L0101

_____ IIRL 102

1100-EM-i HORN RAPIDS LANDFILL55

residue drummed.

Screening - negative

Chemical sample

Screening--neative
HOLE NO,

TRENCH #1

|

--- I



HTW DRILLING LOG
HOLE NO.

TRENCH #1

PROJECT INSPECTOR SHEET 2
1100-EM-1 OU. - HORN RAPIDS LANDFILL V. M. JOHNSON / J. A. MCBANE Op 2

ELEV.
(t)
a

DEPTH
(h)
b

6 ---

7--

8 --

9 ---

10 --

ii--

---

FORM
MRKJUN89 55-2

DESCRIPTIONOFMATERIALS

SOIL, as above.
6-10 feet: Tires, one rusted drum with no
visible contents; labelled "certified".

7 feet: Cloth, rags, coffee can, fiberglas
insulation.

8.5 feet: Solidified paint residue, OVM
reading of 262ppm, suspect asbestos,
scrap metal.

FIELD
SCREENING

NUMBER
d

HR LD 102

FIRLID103

------------------------- - IRI104

Approx. 320 cubic yards excavated.
Approx. Landfill Composition:

soil - 90%
debris - 10%

GEOTECH
SAMPLE

NUMBER

PROJECT

1100-EM-1 HORN RAPIDS LANDFILL

ANALYTICAL
SAMPLE

NUMBER

BOOT1

REMARKS

Screening - negarive

Paint residue drumnimcd

Screening - negative

Chemical sample

Screening - negative

HOLE NUMBER

TRENCH #1

--------



HOLENO.

HTW DRILLING LOG TRENCH #3A

1 COMPANY NAME 2. DRILLNG SUBCONTRACTOR SHEET I
CENPW WESTINGHOUSE- HANFORD CO. oF 3
3 PROJCT 4. LOCATION

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
5. NAMEH OF DRILL ER 6. MANUFACTUR ER'S DESIGNATION OF DRILL

M. FOSS FMCBACKHOE #HO-17-5669
7 SIZES AND TYPES OF SAMPLED WITH SPOON FROM 8.HOLELOCATION
LRI-LING AND SAMPLING BACKHOE BUCKET N374,095.74, E1,944,557.45
ELIPMENT 9. SURFACE ELEVATION

N/A
10. DATE STARTED I1. DATE COMPLETED

23 OCT 1991 24 OCT 1991
12 OVE-RIBRDEN HICKLNESS 15. DEPTH GROUNDWATER ENCOUNTERED

A N/A
11 DEUP'l DRILLED INTO ROCK 16. DEPlH TO WATERIPLAPSED TIME AFTER DRII LING

NjA N/A
14. TOTAL DEPTH OF HOLE 17. O'IlER WATER LEVEL MEASUREMENTS

210 FEET N/A
is GEOTECINICAL SAMPlES D)STIRISED UNDISf IRBED 119 TOTAL NIMBER OF CORE BOXES

0 0 N/A
20.iAMPIFSVOIIfEMIAL VH METAI OlIER OIhER 0 II HER 2LTOTALC ORECOVERY

ANALYSIS SCREENING ASBESTOS UNKNOWNS

4 0 5 2 2 N/A %2'.ISTINFIL _BACKFILLED_ _MoNTOW.Wl_ __OTHER_ 23.INSPECTOR

23 OCT 199 J A. MCBANE, CENPW
FIELD GEoTECH ANALYiAL

11,V. DEPII DES(RIION OFMATERIALS SCREENING SAMPLE SAMPLE REMARKS
hi (ft) NUMBER NUMBER NUMB[ER

I, __ - - r I _ _ I - _ - - I '

-- I- I3FEET
SANDY GRAVEL: sand 40%, gravel 55%.

- ilt <5%; 10YR 4/2, light gray dry. poorly
sorted; sands subangular to angular, gravels

I --- rounded to subangular; 60% basalt, 40%
- - ~ quartzitc, feldspars and others; reaction to

acid - slight to none.

- - 1.5 feet: layer of stainless steel lathe shavings,

slopes downward approx. 5 degrees toward
2 the west.

3 - - 5 ffret: accunulation of tires, inner tubes, I IRL3A01 Screening -negative

and misc. antomotive debris including Mufflers/tailpipe
mufflersand lengisoftail pipe. possible GPRl targets.

4 --

5 -- - RI.3A02 Sceening - neganve

- - 5.5 feet: Eimply 5-gallon paint Can; 0.0 ppm
- - with OVM screening BOfZT7 Chemical sample

6 ---

PROJEPt HOLE NO
i-s5M HORN

MRK JwN59 55 1100-EM-i OR RAPIDS LANDFILL |TRENCH #3A



HTW DRILLING LOG

PROJECT INSPECTOR

1100-EM-1 O.U. - HORN RAPIDS LANDFILL J.A. MCBANE

HOLE N

TRENCH #3A

7SEET 2
OF 3

IELD GEOTECH ANALYrCAL
ELEV. DE DESCRIPTIONOFMATRIALS SCREENING PLE SAMPLE
ELh) DEPhDSRfONO A NUMBER NUMBER NUMBER

b _ __ I d I f

FORM
MRK JUN89 5-

PROJECT

1100-EM-1 HORN RAPIDS LANDFILL

Sh

REMARYS

cct metal possi
GPR target.

ble

6

7

8 -

9

10

12--

13

14

is

16

6 feet: Encountered white crystaline
material partially wrapped in plastic bag,
sample obtained.

7 feet: Flat lying fragment of sheet metal,
approx. 1/16 inch thick and 4 feet long by
3 feet wide.

8-10 feet: Abundant tires and inner tubes.

10 feet: Another bag of white crystaline
material. Substance enclosed in a plastic
lined paper bag. Pocket of bright purple
stained soil. Suspect asbestos.

11 - 13 feet: very scattered stainless steel lathe
shavings.

13 - 21 FEET
SAND; 100% med to coarse sand; 10YR 7/1

light gray, moist; very well sorted: angular to
subangular: 90% quartzite and feldspar, 10%
mica; no reaction to acid.

No debris below 13 feet depth.

C

HRL3A03
HRL3A04

HRL3AO5
H RL3AO6

H R I3A07

HRL3AO8__________

55- 2

White crystaline material
Screening - negative

Purple stained soil
Asbestos sample

Chemical samnple

Screening - negative

_ Screening - negative
hLE NUMBER

TRENCH #3A



HTW DRILLING LOG

PROJECT INSPECTOR
1100-EM-1 (.U. - HORN RAPIDS LANDFILL JA. MC8ANE

HOLE NO.

TRENCH #3A

SHEET 3
OF 3

DESCRIPTION OF MATERIALS

SOIL, as above - no debris.

ELEV.
(II)

FIELD
SCREENING

NUMBER
d

HRL3A08

2

GEOTECH
SAMPLE

NUMBER
I

(ft)

7' -

6 --

9

0 -

8 ---

--

ANALYITCAL
SAMPLE

NUMBER
f

BOOZT

BOOZVO

REMARKS

Screening - negative

Asbestos sample

Chemical sample

Chemical sample

HOLENUMBER

TRENCH #3A

HRL3A09

108 cubic yards excavated.
Landfill Composition:

- 97%
- 3%

PROJET

1100-EM-1 HORN RAPIDS LANDFILL

Approx.
Approx.

soil
debris

2

MRK IN

M
N9) 55-2



Pt



_____________ -HOLE NO.

HTW DRILLING LOG TRENCH #3B

V COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEEr 1
CENPW WESTINGHOUSE- HANFORD CO. OF 2
I PROJECT 4. LOCATION

1100-EM-i OPERABLE UNIT HORN RAPIDS LANDFILL
5 NAM E OFDUR LL ER 6. MANUFACTURER'S DESIGNATION OF DRILL

C. LARSON / M. FOSS CASE 780/FMC BACKHOE #HO-17-5669
7 SIZES AND flPES OF SAMPLED WITH SPOON FROM - .HOLE LOCATION

DRILLING AND SAMPLING BACKHOE BUCKET N374,095.74, E1,944,546.81
LQUIPMLNT

12. OVIiRHURDENTHICNESS
N/A

3. DiPTi uRItI.tl INTO ROCK

N/A
14 ( AS ALP IIDE SOLE

8.0 FEET
18 >IJ0I CHNI(ALSAMPIES

20.-AMPIIS PFOR CHEMICAL
ANALYSIS

22.ISPION OFHOLE

I.IiV. I IPl
th)

1

2

'3

4

5

6

FORM
MRK JUN 89

IN
I-

--P

9.SURFACEELEVATION

N/A
10. DATE STARTED IIDATE COMPLE'ED

18SEPT1991 230CT1991
15.1DEPTI]GROUNDWATERENCOUNTERED
N/A
16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A
17.,OTHER WATER LEVEL MEASUREMENTS

N/A
DISIURBED UNDISHURED 19 TOTAL NUMBER OF CORE BOXES

0 0 N/A
VX METALS OTHER_ _ OTHER OTlIER_ 21.TOTAL CORE RECOVERY

SCREENING ASBESTOS

3 0 2 1 N/A %
BACKI LLED MONrIOR. WELi OIHER 2. INSPECTOR

23 OCT 199 V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOlECI ANALYITCAL I

DIESCRIPIION Of MATERIAlS SCREENING SAMPLE SAMPLE REM[ARKS
NUMBER NUMBER NUMBER

4 ._ _ _ . d _ _ _ e ___ I . . -

SANDY GRAVEL: sand 52%, gravel 44%,

silt 4%; IOYR 4/2. light gray, dry, poorly to
ve ry poorly sorted; sands subangular, gravels
rounded to subrounded; 60% mafic, 40%
felsic; no reaction to acid. Scattered boulders
3 feet max. diameter.

2-3 feet: Accumulation of tires and inner
tubes.

3-4 feet: AccumUlation fstainlesssteel lathe IRL3B01 Sccening negative
shavings and building flashing. Sheetrock
still attached to flashing in places.

4.5 feet: Unlabeled, rusted 5 gallon paint can.
No contents observed. 0 0 pm with OVM.

5-6 feet: Accunjla.o of tires and inner
tubes.

FIRL3B02 Screening - negative
| RL3B03 Asbestos sam

PROJECI

1100-EM-1 HORN RAPIDS LANDFILL55

-1

HOLENO

TRENCH #38



HTW DRILLING LOG
POLE NO.

TRENCH #38

PROJECT INSPECTOR SHT
1100-EM-1 O.U. - HORN RAPIDS LANDFILL V. M. JOHNSON / J. A. MCBANE I OF

DESCRIFl0N OF MATERIALS

SOIL as above;debris amount and character
as above.

ELEV.
(It)
a

DEPTH
(t)
b

6 --

7 --

8 - -

FIELD
SCREENING

NUMBER
d

HRL3B02
HR UB03

GEOTECH
SAMPLE

NUMBER
C

1100-EM-1 HORN RAPIDS LANDFILL

ANALYrPCAL
SAMPLE
NUMBER

BOOT
BOOZT4
B00ZT5

2
R2
REMARKS

Screening - negative
Asbestossample

Appears that GPR return
caused by metal flashing
and ss shavings.

Chemical sample
Duplicate
Split

ss - stainless steel

F OLE NUMBER

TRENCH #3B

19 cubic yards excavated.
Landfill Composition:
- 97%
- 3%

Approx.
Approx.

soil
debris

FORM
MRKnmUs9 55-2



HOLENO.

TRENCH #4/5HTW DRILLING LOG

I COMPANY NAME

CENPW
3. PROJECT

1100-EM-1 OPERABLE UNIT
5. NAME OF DRILLER

C. LARSON S___
7.SIZESANDTFYPE'SOF SAMPI

DRILLINGAND SAMPLING BACK
EQUIPMENT

r2.mVCX RBURDENTHICKNESS

N/A
13 DI II I DRI I.ID INTO ROCK

N/A
4.M TOTALDI FIII OFHOLE

12.0 FEET
IS.G01TPCI NICAL SAMPLES

20. SAMPlES FOR CHIEMICAL

ANALYSIS

22. )ISPOSmION OF HOLE

It)

IORM

MRK jUN3 9

DEPTH

b

4 ---

5--5

-77

2.DRILLING SUBCONTRACTOR

WESTINGHOUSE- HANFORD CO.
4. LOCATION

HORN RAPIDS LANDFILL

SHEET 1
OF 2

6. MANUFACTURER'S DESIGNATION OPDRILL

LED WITH SPOON FROM -FMC BACKHOE #HO-17-5669
EDWITHSPOONFROM .. HOLELOCATION
HOEBUCKET ]N374,068.09,El,944,459.57

DISIURB

0
____VOC

2_
BACKFIL

25 OCT

ED UNDISTURBED

0
METALS

0

9. SURFACE ELEVATION

N/A
10. DATE STARTED

25 OCT 1991
15. DEPTH GROUNDWATER EN

11. DATE COMPLETED

25 OCT 1991
COUNTERED

N/A
Wb DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A
17. OIlER WATER LEVEL MEASUREMENTS

N/A
19. TOTAL NUMBER OF CORE BOXES

N/A
OTHE

SCREEN

2
LED fMONTTOR WELI OTHE

DFSCRIPTION Of MAIERIAIS

0-0.5 FEET
SILTY SANDY GRAVEL 60% gravel, 35%

sand (fine to med), 5% silt; IOYR 7/3 very

pale brown; dry, very poorly sorted; gravels
rounded to subrounded, sands angular; 65%

basalt, 35% others; no reaction to acid.
0.5-12 jIFEET
SANDY GRAVEL; 55% gravel, 45%sand

(led t coarse). < V% silt; 10YR 6/1 gray, dry
poorly sorted gravels founded to subrounded,
sands angular to subangular; 70% basalt, 30%
othets; no reaction to acid; rare cobbles and
boulders to 14 inch max. diameter.

No debris observed above 5 feet depth.

5 feet: 3-1/2 foot loilg wooden 4x4 enbeddec
in a concrele mass.

R OTHER OTHIER 21.TOTALCORE RECOVERY
ING

N/A %
R 23. INSPECTOR

J. A. MCBANE, CENPW
FIELD

SCREENING
NUMBER

d

HRL4/501

6 fe : Tires, tail pip, 2 in. dia. gear wheel.

'PROJECT

1100-EM-1 HORN RAPIDS LANDFILL

GEOTECH
SAMPLE
NUMBER

ANALYTTCAL
SAMPLE
NUMBER

B00ZV1

REMARKS

Screening - negative

Chemical sample

PossibleGPR targets
HOLE NO.

55 TRENCH #4/5



HOLE NO.

HTW DRILLING LOG TRENCH #4/5

PROJECT INSPECTOR SHEET 2
1100-EM-1 O.U. - HORN RAPIDS LANDFILL FJ.A. MCBANE OF 2

FIELD GEOTECH ANALYTICAL
ELEV. DEPTH DESCRIPTION OF MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(It) (It) NUMBER NUMBER NUMBER
_ _b d I A

6 --

S--

7 --

8 - - -

9

10 --

12 --

12--

FORM
MRK JUN9 2

6 feet: Tires, tail pipe, 12 in. dia. gearwheel.

SOIL as above.

8 feet: Tires (5 or 6). long pieces (5-6 feet)
of flat lying metal building flashing.

9 feet: Large piece of sheet metal (4x4 feet)
exposed in eastern wall. Approx. 1/32 in.
thick. Flat lying relative to ground surface.

10 feet: Rotted timbers in trench sidewalls.
Little observed in trench floor.

11 feet: Rotted timbers, metal flashing strips,
fiberglas insulation, street drain grate,
copper wire pieces.

-------------------------

Approx. 90 cubic yards excavated.
Approx. landfill Composition:

soil - 99.5%
debris - 0.5%

HRL4/502

PROJECT

1100-EM-1 HORN RAPIDS LANDFILL

IIOZV2

HOLU NUMBER

TRENCH #4/5

Possible GPR targets.

Screening - negative

Possible GPR targets.

Possible GPR target.

Chemicjl sIampl

55-2



I - ___ ___ __- - 'Th~h ENO. -__

HTW DRILLING LOG [-TRENCH #6

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
CENPW WESTINGHOUSE-HANFORD CO. orF 2
3. PROJECT 4.LOCATION

1100-EM-1 OPERABLE UNIT HORN RAPIDS LANDFILL
S. NAME OF DRILLER 6. MANUFACTIURER'S DESIGNATION OF DRILL

M FOSS
7 SLZIS AND TYPES OP SAMPLED WITH SPOON FROM

RIL ING ANDSAMPLING BACKHOEBUCKET
iQLUFPMENT

12 ()VFRABURDENTIICKNESS

N/A
I I DIFII IRILLED INTO ROCK

N/A
14 I,I I)EFEIOFHOLT

6.5 FEET
1S (1TECINICALSAMPLES DISTURBED UNDISIURBED 19. TOTAL NUM

0 0 N/A
!0.SAMrIESFORCHEMICAL VOC METALS OTHER

ANALYSIS SCREENING

0 0 0
2 [ISPOSITION OF HOLE BACKVII]L M ONTOR, W1L OTHER

30 OCT 199'

1ELEV DI;PII DESCRIPION OPMATERIALS
do) (C)

-- 1-6.5 FEET

-- SANDY GRAVEL gravel 65%, sand (med to
-- coarse) 35%, silt <2%: IOYR 6/1 gray dry;
- - poorly sorted; gravels rounded to

I- -

2 ---

--2

- ..

5 - - -

- - I5

-

FMC BACKHOE #HO-17-5669
S. HOLE LOCATION

N374,006.38, E1,944,448.94
9. SURFACE ELEVATION

N/A
10. DATE STARTED I. DATE COMPLETT)

28 OCT 1991 30 OCT 1991
15. DEPT] GROUNDWATER ENCOUNTERED

N/A
16. DEFP'I TO WATER/ELAPSED TIME AFTER DRU1 LING

N/A
17 OTHER WATER LEVELMEASUREMENTS

N/A
BER OF CORE BOXES

TROI|IER OTHER_ 21.TOTAL CORE RECOVERY

N/A %
FINSPECTOR

J. A. MCBANE, CENPW
FIELD

SCREENING
NUMBER

d

subrounded, sands angular to subangular;
70% basalt. 30% others: no reaction to acid.
1.5 feet: Sheet of 1/8 in, rubber approx. 3x4 ft4
misc. #8 rebar lengths. fragments of 1/4 - 1/2
in. dia. steel able, oetal flashing,
plasterboard, and wood.

- feet: Flat lying piece of approx. 1/16 in, thick
by 2 foot square sheer metal. Flat lying
relative to the ground surface.

4 - 6.5 feet: Wood debris mixed with rufuse
previously described.

HRL602_

HRD)603

feet: Scattered tires.

1100-EM-1 HORN RAPIDS LANDFILL

GEOTECH
SAMPLE
NUMBER

ANALYTICAL
SAMPLE

NUMBER

ROOZB3

HOLENO.

REMARKS

Screening sample
Possible GPR target

Scrcc nin g sample

Asbestos sample

Chemical sample

MRK juN89 55 TRENCH #6



HTW DRILLING LOG
IOLE NO.

TRENCH #6

PROJECT INSPECTOR StrEEr 2
1100-EM-1 O.U. - HORN RAPIDS LANDFILL IJ. A. MCBANE __ - Op 2

ELEV. DEPTh DESCRIPTION OP MATERIALS SCREENING SAMPLE SAMPLE REMARKS
(t) (fIt) NUMBER NUMBER NUMBER

a b C d 1
--- L otas above, debris as above.

6.5 feet: Suspect asbestos, medical waste.

Trench terminated at 6.5 feet due to unknown
hazards associated with medical debris.
Approx. 30-40 medical vials containing a
milky-white liquid plus one plastic IV bag
were uncovered. All samples collected were
placed within
the trench.

HRLODOO

800ZB3

an ice chest and reburied in

- Sample obtained and
subsequently reburied.

- Chemical sample was
reburied and sample
number was reused for
next trench.

Approx. 20 cubic yards excavated.
Approx. Landfill Composition:

soil - 95%
debris - 5%

HRL0604

PROJECT

55-2 1100-EM-1 HORN RAPIDS LANDFILL

Asbestos sample

HOLENUMBER

TRENCH #6

7 --

FORM
MRK JUN 9

6



HTW DRILLING LOG

I .CM PANY NAM E

CENPW
3. PROJECT

1100-EM-1 OPERABLE UNIT
5. NAME OF DRILLER

C LARSON_/M. FOSS
7 SIZES AND TYPES OF

DRILLINGAND SAMPLING

EQUIPMENT

12. OVERBURDEN THICKNESS

N/A
13. DEPTI I DRII.LED INTO ROCK

N/A
14 TOTAL DEPTHI OF HOLE

6.0 FEET-
16,GEOTFCINICALSAMPLES

20.SAMPLESFORCHFMICAL

ANALYSIS

23 ItSPOSIION OVHOLE

ELI >
(ft

DEPT) I
()I I

2--

3--

4 -

6 ---

I ORM

MRK JUN 89

2. DRILLING SUBCONTRACTOR
WESTINGHOUSE-HANFORD CO

SAMPLED WITH SPOON FROM
BACKHOE BUCKET

DISTURBED UNDISTURBED

0 0
VOC METALS

1
BACKFILLED

0
MONITOR. WEL

17 OCT 1991

DESCRIPTION OF MAT

0-6FEET
SANDY GRAVEL: sand 52%,

silt 5%; IOYR 6/2 light browni
poorly to very poorly sorted; sa
gravel stlbroulnded to rounded
40% felsics (gravel); no reacti

HOLE NO.

TRENCH #7

. Or 1
4. LOCATION

HORN RAPIDS LANDFILL
6. MANUFACTURER'S DESIGNATION OF DRILL

CASE #780 BACKHOE / FMC BACKHOE
& HOLE LOCATION

N373,863.83, E1,944,461.70
9. SURFACE ELEVATION

N/A
10. DATE STARTED

17 SEPT 1991
11. DATE COMPLETED

17 OCT 1991
15. DEPTH GROUNDWATER ENCOUNTERED

N/A
16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A
17. OTHER WATER LEVEL MEASUREMENTS

N/A
19. TOTAL NUMBER OFCORE BOXES

,N/A ________ ________ _

OTHER OTHER OTHER 2a.ToALCORERECOVERY

SCREENING

3 N/A %
I OTIER 23. INSPECTOR

V. M. JOHNSON, WHC / J. A. MCBANE, CENPW
FIELD GEOTECH ANALYITCAL

ERIALS SCREENING SAMPLE SAMPLE REMARKS
NUMBER NUMBER NUMBER

d e f

gravel 43%,

sh gray; dry,
and subangular,

60% mafics,

on to acid.

Debris consists of intermixed glass bottles,
black tile, netal flashing strips, plasterboard
fragments, roofing paper, crushed culverts,

rehar, and rotten building limbers.

SOIL and debris uniform throughout
excavation.

Approx. 50 cubic yards excavated.
Approx. Lundfill Composition:

soil - 85%

debris - 15%

P- R -J -E - -

H-RLO701

HRL0702

HR 11)703

1100-EM-1 HORN RAPIDS LANDFILL

B00ZT2

Screening - negative

Crushed culverts and
flashing strips likely
GPR targets.

Screening - negative

Chemical sample

Screening - negalive

HOLE NO.

TRENCH #755
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HTW DRILLING LOG
HOLE NO.

TRENCH #8

F COMPANYNAME

CENPW
3. PROJECT

1100-EM-1 OPERABLE UNIT
5. NAME OP DRILLER

M. FOSS
7. SniES AND TYPES OF

DRILLING AND SAMPLING

EQUIPMENT

12 OVERBURDEN THICKNPSS

N/A
13. DEPHI DRILLIED INTO ROCX

N/A
4. TOTAL DEPTh OF HOLE

5.0 FEET
I.GEOTECHNICAJ SAMPLES

20.XSAMPLESFOR CHEMiCAl.

ANALYSIS

22. 7SIOSlION C 1'GI IG _

EV. DEPTH
(It)
b

2

3 --

4 -

- -

6

FORM
MRK hinT') 55

2. DRILLING SUBCONTRACTOR

WESTINGHOUSE-HANFORD CO.
4. LOCATION

HORN RAPIDS LANDFILL

SAMPLED WITH SPOON FROM
BACKHOE BUCKET

DISTURBED

0
VOC

UNDISTURBED

0
METALS_

1 0
_BACKILLED_ MONITOR

30 OCT 1991

SHEET 1
lOF 1

6. MANUFACTURER'S DESIGNATION OF DRILL

FMC BACKHOE #HO-17-5669
8. HOLE LOCATION

N374,127.66, E1,944,223.40
9. SURFACE ELEVATION

N/A
10. DATE STARTED

30 CT1991
11. DATE COMPLETED

30 OCT 1991
15. DEPTH GROUNDWATER ENCOUNTERED

N/A
16. DEPTH TO WATER/ELAPSED TIME AFTER D RILLINC

N/A
1T OTHER WATER LEVEL MEASUREMENTS

N/A
19. TOTAL NUMBER OF CORE BOXES

N/A
OThER

SCREENING

1

OTHER HER _ 21.TOTALCORERECOVERY

ASBESTOS

1 |N/A %

ANALYITCAL
SAMPLE
NUMBER

BOOZV3

WEL4 OTHER J23.INSPECTOR

DFSCRIPIONOFMATERIALS

0-5 FEET

SANDY GRAVEL: sand 30%, gravel 65%.
silt <5%; 10YR 7/1 light gray, dry, poorly
sorted; sand angular to subangular, gravel
subrounded to rounded; 60% basalt.
40% others; no reaction to acid.

No debris above 3 feet depth.

3 feet: A
debris.

single tire and misc. rotten wood

4-5 feet: pieces of electrical wire, short
lengths of 1/4 in. dia. steel cable.

5 feet: Sheet metal (1/16"x2x3), suspect
asbestos, sponge fragments, copper rod.

J. A. MCBANE, CENPW
FIELD

SCREENING
NUMBER

d

IIRLD801
HR 1.0802

GEOTECH
SAMPLE
NUMBER

t

Approx. 5 cubic yards excavated.

Approx. Landfill Composition:
soil - 98%
debris - 2%

RoJECT

1100-EM-1 HORN RAPIDS LANDFILL

REMARKS

S<:reening - negative
Asbestos sample

Chemical sample
Sheet metal possible

GPR target.

HOLE NO.

TRENCH #8
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- -N LHENC
HT1W DRILLING LOG TRENCH #11

I. COMPANYNAME 2.DRULLING SUCONWACTOR
CENPW WESTINGHOUSE- HANFORD CO.

SHEET
OF

3. PROJECT

1100-EM-1 OPERABLE UNIT
5. NAME OF DRILL.ER

C. LARSON
7. SIZES NDTYPES OF SAMPLED WITH SPOON FROM

DRILLING AND SAMPLING BACKHOE BUCKET
EQUIPMENT

12 OVERBURDEN THICKNESS

N/A
13. DEIP1 DFR ILLED INTO ROCK

N/A
14 toIAL DET OF EOLE

5.0 FEET
I8 GEOTECHNICAL SAMPLES

I0.ANLESISOCHEMICAL
-ANALYSIS

22 niSsriNoFfoLE

DEPT
(ft)
b_

DISTURBED

0
VOC

UNDISTURBED

0
METALS

BACKFILI.D__MONITOR.YWELL.

20 SEPT '91

4. LOCATION

HORN RAPIDS LANDFILL
6. MANUFACTURER'S DESIGNATION OF DRILL

CASE 780 BACKHOE #HO-62-553
8. HOLE LOCATION

N374,985.11, El,944,689.36
9. SURFACE ELEVATION

N/A
10. DATE STARTED

20 SEPT 1991
II. DATE COMPLETED

20 SEPT 1991
15. DEPTH GROUNDWATER ENCOUNTERED

N/A
16. DEPTH TO WATER/ELAPSED TIME AFTER DRILLING

N/A
17. OTHER WATER LEVEL MEASUREMENTS

N/A
19. TOTAL NUMBER OF CORE BOXES

N/A
OTHER

OTHER

DESCRIPTION OF MATERIALS

-- 0-5FEET

2--

SANDY GRAVEL: sand 54%, gravel 40%,
silt 6%; IOYR 612 light brownish gray, dry;
moderately to poorly sorted; gravel
subrounded to rounded; 70% mafics, 30%
felsics; no reaction to acid.

0-2.5 feet: debris consists of coke bottles,
large amount of wood, cigarette butts, 3-ft.
pocket of light gray to black ash, wire, plastic
bags, and minor amounts of metal.

2.5-5 feet: Large amount of metal, wood,
- - rebar, and fragments of asphalt.

3

4

5

- - Approx. 30 cubic yards excavated.

6

FORM
MRKMN89 55

23. INSPECTOR

OTHER T OTHER 121.TOTALCORERECOVERY

V. M. JOHNSON, WHC
FIELD

SCREENING
NUMBER

d

GEOTECH
SAMPLE
NUMBER

PROJECT

1100-EM-1 HORN RAPIDS LANDFILL

N/A %

ANALYrTCAL
SAMPLE
NUMBER

I
1

1-

(IIV)
(Bt)

REMARKS

.1..

B00ZS9 Chemical sample

HOLE NO,

TRENCH #11

I
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TABLE B-1: LITERATURE SURVEY COMPILATION (2 of 2)

7. RUES Work PUn for the 300-FF-I Operable Unit, Hanford Site, Richland Washington
DO E/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit

DOERL 90-18

August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington

USGS Professional Paper 717
1972

10. Gedogy and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports
15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fa brication Facility, Richland Washington
JUB -82-86
October 1982

12. Gedogy and Hydrology of the 300 Area and Vicini ty, Hanford Site, South - Central Washington
WHC-EP-05M0

October 1991
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TABLE B-2: LITERATURE SURVEY COMPILATION (1 of 2)

Seepage
Discharge

To Cot ubi.a

Rtver (cf'sec)! low

Unconfined Aquifer

Traasmissivity(sqft/dav,
Hanford (u. Ringold fm.

hiAh low high

3.00 40,000.00 200.000.00

40.000.00 200,000.00

(g'd/ft) flow velocity (ftlyr)
AverageI max mlin

10,000.00 1.000.000.00
10.000.0 1.000.000.00

Relerese
Docu mec 0

2

3
4

5
6

7
8

10
1 1
12

Average
Mi,
Max

Std Dcv

II _

3.00E+00 4.00E+04

3.00E+00 4.00E+04
3.00E+00 4.00E+04

0.00E+00 0.00E+00

2.00E+05 1.00E+04

2.00E+05 1.00E+04
2.00E+05 1.00E+04

0.00E+C0 0.00E+G,

1.00E+06 7.76E+04 1.70E+02
1.00E+06 7.76E+04 1.70E+02
1.00E+06 7.76E+04 1.70E+02
0.OOE+00 0.OOE+tju 0.0E+00

Hanford Ringold I

Effective Effective

Porosity Poroity

K
(g/day/q ft)

Along flow Perpendicular
Path TolowPathb Avernne low

0.11

0.22 0.11

170 561

5.60E+01
5150E+0.
5150E+01

M.)E+W

2.20E-01
2.20E-01

2.20E3-01

ERR
.1E-RR

ERR'

11,000.000
I ,D00.00

100.000

Hydraulic Conduciiviry(fId)

Hanford fm. Ringold fm.

igb low high

50,000.000
50,000.000

1.000.000

2,0.000 10.000.000

4728 3029 3900i

4.73E+03

4.73F+03

4.73E+03
0.00E+00

3.03E+03

3.03E+03

3.03E+03
0.OOE+00

3.90E+03 6.03E+03
3.90E+03 1.00E+02
3.90E+031 

.IOF+04

0.00E+00 5.02E+03

2.78E+04

1.00E+03
S00E+04

2.25E+04

1.900 10,000.0
1.900 10,000.00a
0.00 5.000

10.000 1,000.000

610.000 3.050.000

1.25E+02
3.00E-03
6.10E +02

2.43E+02

4.81E+03

5.00E+00

1.00F-04
4.35E+03

Storage
Coefficient
Hanford fm.

0.03 0,20

Slug Test
Ilydraulic Conduct

Hanfordf. 

I-r high 10'w

3.00 140.00

3.00E-02 2.00E-01 3.00E+00 1.40E+02

3.00E-02 2.00E-01 3.0013+00 1.40E+02

3.00E--02 2.00E--01 3.00E+00 1.40E+02
2.05E-10 1.2E-0910.00E+00 0.00E+00

ivity(lLd)
Ringold fm.

high

0.20 113.00

2.00E-01 1.13E+02!

2.00F-01 1.13E+02
2.00E-01 1.13+02
1.82E-09 0.00E+00i

PumpTest

Hydraulic Conductivity(MId)
Richund Wdl Field

1500.00

1.50f+03
1.50E+03
1.50E+03
0.00E+00

77.6. ti

1
2
3
4
5
6
7
8
9
10

12

Average
Min
Max

Std Dev
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TABLE B-2: LITERATURE SURVEY COMPILATION (2 of 2)

I. Soil Moisture Transport in Arid Site Vadose Zones

ARH-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modding and Measurements

PNL-5177
September 1984

3. A Study of Soil-Water Potential and Temperature in Hanford Soils

BNWL-1712

1973

4. Natural Groundwater Recharge and Water Balance at the Hanford Site

PNL-7215
January 1990

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNL-5377 0
March 195

6. RI/FS Work PLan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOE/RL 89-14 %10
June 1990

7. RVFS Work PLan for the 300-FF-I Operahe Unit, Hanford Site, Richland Washington

DOERL 88-31
June 1990

8. Phase I RI Report for the HanfordSite 1100-EM-1 Operable Unit

DOE/IRL 90-18
August 1990

9. Geology and Ground Water Characteristics of the Hanford Reserration of the US Atomic Energy Commission. Washington

USGS Professional Paper 717
1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility. Richland Washington
JUB-82-86
October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site., South-Central Washington

WHC-EP-0500
October 1991



TABLE B-3: LITERATURE SURVEY COMPILATION (1 of 2)

MI Silt Aquitard
Vertical Hydraulic

Conduclivity
ft/day

high1 low

1.OOE-01 8.OOE-04

Reference
Document

2
3
4
5
6
7
8
9

10
11
12

Average
Min
Max

Std Dev

8.00E-04
8.OOE-04
8.OOE-04
9.12E-10

1. Soil Moisture Transport in Arid Site Vadose Zones
AR H-2983

Oct 1974

2. Arid Site Water Balanc: Evapotranspiration Modeling and Measuremcnts
PNL-5177
September 1984

3. A Study of Soil-Water Potential and Temperature in Hanford Soils
BNWL- 1712
1973

4. Natural Ground water Recharge and Water Balance at the Hanford Site
PNL-7215
January 1990

1.00E-01
1.00E-01

1.00E-01
9.12E-10

0

0C



TABLE B-3: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNL-5377
March 1985

6. RI/FS Work PLan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington

DOERL 89-14
June 1990

7. RI/FS Work PLan for the 300-FF-1 Operable Unit, Hanford Site, Richland Washington

DOERL88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit

DOF/RL 90-18

August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington

USGS Professional Paper 717
1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11, Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington

JUB-82-86
October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

WHC-EP-0500
October 1991
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TABLE B-4: LITERATURE SURVEY COMPILATION (1 of 2)

Confined Aquifer

Transmissivity
Ringold fin. (sq fI/day)

l80w hgh+0

8.00E+00 2.OOE+02

Reference
Document

1
2
3
4
5
6
7

9

10
'11
12

Average
Min
Max

Std Dev

2.00E+02I

2.00E+02,
2.00E+02
0.00E+00

Hydraulic
Conductivity (ft/day)
low hih ave rate

5.00E+00
3.00E-01

3.00E-03 5.OOE+00

3.00E-03
3.00E-03
3.00E-03

ERR

5.00E+00
5.00E+00
5.00E+00
0.002+00

2.65E+00
3.00E-01
5.00E+00
2,35F+00

Storage
Coefficient

low hig

2.00E-04
1.00E+00
1.00E-01

3.67E-01
2.00E-04
1.00E+00
4.50E-01

5.00E-02
1.00E+02
1.00E+00

3.37E+01
5.00E-02
1.00E+02
4.69E+01

1. Soil Moisture Transport in Arid Site Vadose Zones

ARH- 2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL-5177
September 1984

3. A Study of Soil-Water Potential and Temperature in Hanford Soils
BNWL-1712

1973

average

5.00E+00
8.00E+00
8.00E+00
0.00E+00

8.002-03

3.00E-02
2.00E-01

2.00E-04

C

Sc

ON
'-4

5.96E-02
2.00E-04
2.00E-01
8.18E-02
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TABLE B-4: LITERATURE SURVEY COMPILATION (2 of 2)

4. Natural Groundwater Recharge and Water Balance at the Hanford Site
PNL-7215
January 1990

5. Moisture and Textural Variations in Unsaturated Soillsediments Near the Hanford Wye Barricade
PNL-5377
March 1985

6. RI/FS Work PLan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOEIRL 89-14
June 1990

7. R/FS Work PLan for the 300-FF-I Operable Unit, Hanford Site, Richland Washington
DOE/RL88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit
DOFJRL 90-18
August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington
USGS Professional Paper 717
1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports
15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington
JUB-82-86
October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington
WHC-EP-0500
October 1991



TABLE B-5: LITERATURE SURVEY COMPILATION (1 of 2)

M3 Silt
HYdrauic Head Difference

Basalt vs. Soil Aquifers Hydraulic
Reference (feet) Conductivity Specific
Document low high (cmy/sec) Yield

2
3
4
5
6 20.00 35.w 1
7
8 1.00E-06!

10 3.53E-07 
11 C
12 2.51E-01

2.O8E-01
2 45E7-01

Average 20.00 35.00 6.77E-07 235E-01
Min 20.00 35.00 3.53E-07 2.08E-01
Max 20.00 35.00 1.00E-06 2.51E-01

Std Dev 0.00E+00 0.00E+00 3.24E-07 1.90E-02

. Soil Moisture Transport in Arid Site Vadose Zones
ARII-2983
Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL-5177
September 1984

3 A Study of Soil Watcr Potential and Temperature !n Hau, i d Soida
BNWL- 1712
1973

4. Natural Groundwater Recharge and Water Balance at the FIanford Site
PNL- 7215
Januiar 1990



TABLE B-5: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade

PNL-5377
March 1985

6. RI/FS Work PLan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington

DOE/lRL 89-14

June 1990

7. RI/FS Work PLan for the 300-FF- 1 Operable Unit, Hanford Site, R'ichland Washington

DOE/IRL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit

DOE/RL90-18 e
August 1990 0

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington

USGS Professional Paper 717
1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports

15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington

JUR-82-86
October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington

WHC-EP -0500
October 1991

I
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TABLE B-6: LITERATURE SURVEY COMPILATION (1 of 2)

Upper Basalt Aquifer

Transmissiviqy sq ft/day)
Low High

125.00 1300,00
0.01 1000.00

62.31 1150.00

Reference
Document

1
2
3
4
5
6

7
8
9

10
11
12

Average
Min
Max

Std Dev

1000.00
1300.001
15000

Hydraulic Conductivities I
(ft/day)

Low H1igh

6.00 260.00:

6.00
6.00
6.00
0.00

260.00

260.00
260.00'

000|

Specific
Storage (ft)

Low High

1.00E-06 1.00E-08
1.60E+00 2.00E+02

8.00E-01
1.00E-06
1.60E+00
8.00E-01

1.00E+02

1.00E-08
2.00E+02
1.00E+02

1. Soil Moisture Transport in Arid Site Vadosc Zones
ARIl-2983

Oct 1974

2. Arid Site Water Balance: Evapotranspiration Modeling and Measurements
PNL-5177
September 1984

3. A Study of Soil-Water Potential and Temperature in llanfyrd Soils
BNWL-1712
1973

4. Natural Groundwater Recharge and Water Balance at the Hanford Site
PNL-7215
January 1990

0.01
125.00
62.50

'0
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TABLE B-6: LITERATURE SURVEY COMPILATION (2 of 2)

5. Moisture and Textural Variations in Unsaturated Soils/Sediments Near the Hanford Wye Barricade
PNL-5377
March 1985

6. RT/FS Work PLan for the 300-FF-5 Operable Unit, Hanford Site, Richland Washington
DOE/RL89-14
June 1990

7. R/FS Work PLan for the 300-FF- 1 Operable Unit, Hanford Site, Richiand Washington
DOE/RL 88-31
June 1990

8. Phase I RI Report for the Hanford Site 1100-EM-1 Operable Unit
DOF/RL 90-18
August 1990

9. Geology and Ground Water Characteristics of the Hanford Reservation of the US Atomic Energy Commission, Washington
USGS Professional Paper 717
1972

10. Geology and Hydrology of the Hanford Site: A Standardized Text for use in WHC Documents and Reports
15 February 1991

11. Groundwater Quality and Flow Characteristics in the Vicinity of Exxon Nuclear Company, Inc. Fuel Fabrication Facility, Richland Washington
JUB-82-86
October 1982

12. Geology and Hydrology of the 300 Area and Vicinity, Hanford Site, South-Central Washington
WHC-EP-0500
October 1991
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DOE/RL-92-67

Stratigraphic Maps for Use in
Groundwater Model Development

ITRODUCTION

This appendix contains seven maps presenting an interpretation of the subsurface
geology beneath and near the 1 100-EM-I Operable Unit and a summary of the stratigraphic
data for the groundwater model (table C-1). All maps were developed from exploratory
borings advanced within the 1100 Area, the 300-FF-5 Operable Unit, on property owned by
Siemens Power Corporation, and miscellaneous water well borings on private property south
and east of the study area. Documents regarding past geologic studies within and adjacent to
the 1100 Area were also consulted.

All following geologic maps should be used with the realization that they were
compiled from very scattered and often unreliable data points. Approximately 70 percent of
the borings were logged by drillers untrained in the geologic classification of soil and rock
materials. In some cases, these classifications were changed during data interpretation to
more closely match nearby borings classified by trained geologists. Often, even in borings
logged by geologists, significant changes in material were reported only to the nearest 5 feet.
Also, due to the highly complex depositional history of this area, soil horizons were very
difficult to reliably project from one boring to the next. Very few laterally continuous soil
units were recognizable. Borings are generally clustered throughout the study area into
widely separated groups. Between the clusters exist a few isolated borings, at best.
Distances separating the boring clusters, and between isolated wells, range from many
hundreds to many thousands of feet. The wider the gaps, the greater the uncertainties in the
geologic interpretation.

C-1



TABLE C T A P 2 0 F 9 A

TABLE C-1. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Well
Number
MW-1I
MW-2
MW-3
MW-~4
MW-5

MW-7

MW-8
MW -hA
MW-9Mw-+o...

MW-1li
MW-11t

MW-13
MW-14.
MW-1

MW-17
MW-18
MW-19

MW-21
I mw-22

ANF-2ANF-43ANP-Af:

ANF-5
ANF-6
ANF-7ANF-fl

ANF-9ANF-I
ANF-9tANF-10

ANF-13
ANF-14
ANF -1
ANF-15

ANF-18
ANF-23
ANF-24
ANIF-25

9,
0~
CS

9

GM-I1
GM-2
GM-3
GM-4
GM-5
GM-6
GM-7

Well Location
Northing Easting
364,086.15 1,946,554.37

364,301.11 1,947,081.08

367,412.Z2 1947,5ud4q
367,389.36 1,947,590.40
3 . 1,,946.4W$0
367,097.70 1,946,037.40
078.380.40 1,944.52233
373,797.00 1.,943.078.70
3772*, 59 1,47,303.74
373,760.30 1,943,118.40
375,260.60 1,945.07%,30
374,949.10 1,945,105.10
374.720.80 1,94S,4158*

374,504.60.1,945,399.90
.74522.80 1it4s.423.0

374,230.80 1,945,425.40

364,291.50 1,948,390.79
37 ,79592 1.947,500.90
373,112.58 1,946,073.62

s37,05034: I,948j,115.0
374,482.62 1,945,427,52
31.4,53.84 1,946,93a3.36

373,393.80
373.389.70
373.393.20

1.943.512.60
1,943,652.10
1,943,816.80

Top of
well

Elevation
398.00

402.83
401.10
401.30

395.20

371.62

371.86
389.00
388.69
3&1,144
379.85
380.01
377.43

407.10
399.74
384.56
38345
379.45
385.07

314L04:
368.49
371.15
368,36
36580
379.47
379.81

Hanford/Ringold fm
Contact

Depth Elevation
54.00 344.00
::a.00.. 344S8
60.50 342.13

.00 345.10
52.00 349.30

49.40 345.80
4 40 43.00

26.00 345.62
4 .0 341.19

28.40 343.46
35.00 354.09
43.00 345.69
S0 36.4

25.00 354.85
22.oO.. 3s8.&1.
22.00 355.43

54.00 353.10
40M 350.24
28.00 356.56

00, . 55 4
33.50 345.95
360 4.:

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
000:
0.00
0.00
0.00
0.00
0.00

35 00
25.00
3J.00
2400
20.00
23.00
30,0t

Top of Ash Layer
Depth Elevation

*******************

-...... ""."..
*n**""""**"

64,00 :42dQ9

53. 60:,::: 32841
51.90 325.53

. 0. .: ......

54.00 325.45

81:10****A".""" .*7"'*"

0.00

0,000=8

0.00
0.00
0.00

0.00
0.00
0.001
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

339.4 *" " ""*"
343.49 ." ."* """ ".

33815 --*" **-*-
344:36 *****" 5*5*""
345.80 fl- - -*-*- -*-f-t-t-*-
356.47 "
349.61 -""***-**"""

Top of Ringold Upper
Silt Layer (Ml)

Depth Elevation
88.50 30950
46 50 33284
78.80 323.83

87.00 31430
* 85.00 . 110
85.50 309.70

35.30 336.58

90.50 316.60

52.00 33256

77.50 301.95

Bottom of Ml Layer Ml Layer
Depth Elevation Thickness

~***"*******.*****.* *s**"**

""*******"nn** **n*,*,

***"*** """'*"

*

68.40 303.46

108.50 298.60

80.50 298.95

33.10

18.00

- .00****
3.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00
0.00 000 000
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00. 0.00
0.00 0.00 0.00
0,00 0.00 >0900
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.0 O.
0.00 0.00 0.00
0.00 010 0100
0.00 0.00 0.00
o~o 00 06 :r00
0.00 0.00 0.00

,ft"f~**"""n"*4***ftn~n***fl."""" ,*ftt"***

32.50 335.99 35.00 333.49 2.50

-"""--"- - "-- ' -""** ""- """"--""0"= :""'t~f****.******"" """"lf"ft*V**""""*f "***" " t*

". ***.**. .** . "..t" " -"" ' ---- I
* ** *" ** **** * .

Top of Ringold Lower
Silt Layer (M3) Ms Layer Depth to

Deph Elevation Thickness Bedrock
*************** ,***t"******

* *****n*****"*******"***a" ****" "*~

"""""",""*"--* *4*M
t*"*****4*"***** ***** tn

"* n ** **"*e, "****"*4-
. . "". *.*. .* . ... .t.

. . . . . .*. . . .** A . -*.n. .

-- ~ -

.4.* . * -.

." "" *
" .." .."*"...

." "" * .-- -.
....." ....

""""" . ...*..

. . . .... .. .. . . . -
-*

0.00

4.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
tO.
0.00

't 5** **f*ft5*-- -- "- -- - -~

-ftf*t".***i

( 
(.I>

0.

9,
'In

Cs

0
C,,)
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TABLE C.-1 STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Well Well Location
Number Northing Eastina
OM-12

GM--B
GM-9
GM-10.
GM-11

6-S27-E14 . 377.99434 1,4%,10.0*

0-829-E12 375,884.02 1,947,588.48
6-830-E14 3540 k deep
6-830-E15A 375,027.86 1,950,360.62
0-S30-E1 , No log,
6-S30-~E150 3540t. deep
8- 831 -EIS
6-S31--E13A No drill log is avalable.
S-S32-E13A
6-S32-E13B
8-S836-E12A 102ft. deep

-836-E12. :$.027.66 10,3 0 0.0S 2
6-S36-E13A 100 f. deep - Poor drill log

%-S3-E1B :100: dIV p
6-S37-E14 368,061.40 2,309,401.00

6-S41E138 3S4.304.0 2,:8,243.70
6-S43-E12 362,273.00 2,307,422.00

1-4 4 3 592S 2.30,384.0C

11-37-19
11-38--16 5f ep
11-38-16B

11-,34-10A
11-39-10B

11-39-1 A

11 -39-16A11 -39-16BE
11-39-16C:

11-40-16E

11-41-15

30-41-14B
3-42-16.

1 00 A ep
54ft. deep

:71ftdeop.
61.8 ft. deep
:llftdn

75.3 ft. deep

83 ft. deep

87 f. deep

76.5 ft. deep

63f. deep
134110 deep:

Top of
Well

Elevation
387,23

370.92
369.34
374.82
380.19
372.00

387.97
401.00
398.00

401.74
393.00

**"""" i

389.00
394.00
402.00

e,39&00
398.00

405.38

402.831
399.4:

:af.40.

362.00
362.00

*392.00
367.80

384.77

397.10

390.00

307.00
397.00

40300
40750

Hanford/Ringold fm Top of Ringold Upper
Contact Top of Ash Layer SIlt Layer (MI)

Depth Elevaton I Depth Elevation Depth Elevation
30.00 357.23 * **********h***"*****

25.00
25.00
30.00
30.00

34.92
344.34
344.82
350.19

4,"a""**n****ti vs

60.00 341.74

***""*5."f.***n f.
* *ntd**55**"***

.""**"""""..

49.00 356.38
6500: 342ga

.2.00 347.84

0.00

0.00
kn""n**M***"**

5n""*"**v"nn*""n(no tltor clay included

S"""**"""55. .**"
(no ailt or clay included

'*** "" *" **"

Top of Ringold Lower
Bacton, of Ml Layer Ml Layer Silt Layer (M3) M3 Layer
Depth Elevation Thickness _ Depth Elevation Thickness

.***""n**n**,*n

. . *.5* . .nnnnn..

n**"*nn***"5***

*.. "... .00

.".*.". . *. 0 00

-Ml o Ma??---"")

S--lay--->)

(lit0.00 SI

0.00

(yollow 0114-- >)
In drillers log)

(c- - --- ---> 

(m1 a M3 7? - -- >)
i.. ler tg ..........
"****"--------"

Depth to
Sedrock

**"**********"* """*"'**"" ** *"**********"**'""""" .****"n ** ""n"n ***"**" ***t

-**"*""*.""" "*flt"""l***""*"' **"" t"" **"""" * *** -*** *****t****

.**tl"" l*.*****"" .i"""4*"M"",,""" "". "**"*lM****" " **. I *** "** * ***" "" "" *"

e5.0o 307.00
a1.l 291.00

50.001 337.97
120.00 *81.00

125.00 276.74
70.00 323.00

:75.00 14,00
68.00 328.00
80.00 322.00
82.00... 1.00

0.0 0

0.00

4.00 318.00
568 f.00

5oa so aii

82.00 38.00 i

74,00 323.00
none"""5*nn"*

43.00 337.19
* 75.00 2Q7.0

92on 280.00
75,00l 312.97

S.O0 2
71.OC7

140.00 261.74

80.00.. 303.00
76.00 318.00
04.00 308.00

0.00.

0.00

0.00**""""t****"n

"nn"**"""t**nnn

**n**nn"lf**""""

0.00

t,"t** *1*55'****

55"**"l*V**t *

fl**"I**" 5e*5

""""".."*..
..."".."."
.**..."..**"".
**". "......"*

.n"".*.n.* .***.t....

10.00 92 0 2 .00If." 125.00 .47.
25.00 """... "*.. **

10.0l .1.0.00. 241.00
"'~~"" *""" Sene""

15.00
42.00

8.00
14.00

10.00

0.00

000

0.00

'**W~ee

""5***

-"""n****

""L**D
n**""

45.00"n-n'"*

C
U.)

o
-~ -
U)

206.00.

210.00

-n-

Itel * *

"*

165.00 236.74 35.00
* nn** * ** *n""'*~*s**

"""""e*********** ""**"**
. .n.. .s *e. e. . 5*k~

,n***"n"n"s """ '*nnnt "*

***""nn * "*"~sn 54r* * ,

,**.**s"e***5 n**""" 5

*"* f*5*****4 """ " 0.0

0.00
.e**e"***""ne" "s"n"*"

(< leslate):

.5*55*55*54
nnnt.e 4.5v

e*e*n**e*v
k***5*ennv

3000-F 373,046.90 1,951,757.53 373.00 No drill log is available. .***....'....**"*" ""*n"n..** n * """n "*n **. 5. . ."".""*n.**** .".".n
371.01596 1,SO $.4. 405.20 No drillo g is val"able ****t***" .**" ** *****" "*t" *" ****** ". ""**"*' "* "-nnf"" "

-,*5 -e .

t"e"**"""" ****"****5 128.00:: :27#.5Q (bluejhl"***n**
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TABLE C-1. STRATIGRAPHIC DATA COMPILATION FOR 1100 AREA GROUNDWATER MODEL

Well Well Location
Number Northing Eastinq

Top of Hanford/Ringold fm Top of Ringold Upper
Well Contact Top of Ash Layer Sift Layer (MI)

Elevation I Depth Elevation Depth Elevation I Depth Elevation

Top of Ringold Lower
Bottom of M1 Layer M1 Layer Sift Layer (Ma) M3 Layer Depth to
Depth Elevation I-Thickness I Depth Elevation I Thickness I Bedrock

462,157.00 1,191,733.00

Wel#4-fr .. c 37.00
'Well #1 - 85 ft. deep j358.00

.WeII#2 -:43fj. deepv

201St deep

358.00

405.00
375.00
4720
380.00
*390.00
385.48
394.87
404.30
389.00
403.00
402.00
389.00

389.00 f**.**"**.******.** *******. **********

0.00
0.00

(no siftccr lay incolud&d

55,00 320.00

.OO
0.00

in &iraslog)

69.00 320.00
122.00 267.00

0.00

34.00 324.00

0.00
..........

86.00 303.00
132.00 257.00

17.00
10.00

176.00 213.00

.00 0.00 000
0.00I 0.00 0.00

59.00 .99.00 25.00

0.00
103.oC 302.00 -"** -

52.00 328.00 " .
aaa.0j 77.00 ..... 10200 288.00

'**"""**""*t*

No silt or clay to 338 ft.
.........."

Alfied Nuclear
J, Felton

D. Scheilke
Wiser Co. Inc.

W &r Co. nc .
H.Pederson

GTE.
1C

399-4 -
399-4-8

70:.
399-a-I
399-li-2!.

11-41-13C
11-34-13,

11-41-13A

84.00 320.30
75.00 .314.00

73.00 339.00
75.00 314.00

85.00 304.00

0.00

L 25.00

%10,00

59.00 299.00
(5 - 105', bluec lay)

115.00 260.00

26.00 202.00

4R Ont -"""

0.00F
50.00

17&.Q 215.001 26.00

207 .00r

189.00 O
-n---l-

10/28-10G1
(399-5-2)

n-

elevation. *"
11-41-13 B

000~'
.0

*** "**** "** "" "" .*... *** .. OA

*"""""-""---"

*.**..".".".*

--...........
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Figure C-1. Hanford fmdRingold fim. Contact Elevations

Contours along the Hanford fm./Ringold fin. contact were based on data from
subsurface borings advanced in the 1100-EM-1 Operable Unit, the 300-FF-5 Operable Unit,
and during the summer of 1991 on property owned by Siemens Power Corporation.
Elevation data is lacking to the west of the 345-foot contour interval due to a complete
absence of subsurface explorations. Uncertainties exist in the eastern portion of the map area
in the region bounded by Stevens Drive extending to just west of the western bank of the
Columbia River because of poor quality drilling logs.

Data points used for developing the contour plot were obtained from the following
borings:

I I00-EM-i
MW-2
MW-6
MW-7
MW-7A
MW-8
MW-8A
MW-8A
MW-9
MW-10
MW-11
MW-12
MW-13
MW-14
MW-15
MW-17
MW-18
MW-19
MW-20
MW-21
MW-22
699-S27-E14
699-S30-15C

300-FF-5
IC
7C
399-4-5
399-4-7
399-4-8
399-5-1
399-5-2

SIEMENS POWER CORPORATION
GM-1
GM-2
GM-3
GM-4
GM-5
GM-6
GM-7
GM-8
GM-9
GM-11
GM-12

C-5
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Figure C-2. Top of Silt Elevations

Contours along the top of silt beneath the groundwater modeling area were based on
data from subsurface borings advanced in the 1100-EM-I Operable Unit, the 300-FF-5
Operable Unit, and during the summer of 1991 on property owned by Siemens Power
Corporation. Elevation data is lacking to the west of the final solid 335-foot contour interval
due to a complete absence of subsurface explorations. The final western 335-foot contour
line is based on the assumption that the top of silt decreased in elevation from a high in the
vicinity of the Siemens Power Corporation complex, to a broad low, and will thereafter
continue a gradual rise westward. The eastern portion of the map area, adjacent to the
Columbia River, has areas lacking the silt horizon.

The contoured silt horizon is fairly continuous in a north-south orientation throughout
the 1 100-EM-I Operable Unit. Discontinuities become conspicuous toward the eastern
boundary of the area; adjacent to the Columbia River. This horizon corresponds to the "B"
silt as mapped in the 300-FF-5 Operable Unit project. The "A" silt horizon of the 300-FF-5
project is the first silt unit encountered by borings along the Columbia in areas devoid of the
"B" unit.

Data points used for developing the contour plot of the top of silt were obtained from
the following borings:

1100-EM-i
MW-2
MW-6
MW-7
MW-9
MW-19
MW-21
699-S27-El4
699-S29-E12
699-S30-E15C
699-S30-E14
699-531-E13
699-S36-El2A
699-S36-EI2B
699-S36-E13B

300-PF-5
7C
399-4-5
399-4-7
399-4-8
399-5-2

SIEMENS POWER CORPORATION
GM-2
GM-11

C-9
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Figure C-3. Contours on Top of Volcanic Ash
Figure C4. Isopach Map of Volcanic Ash

Contours on the top and mapped thicknesses of the volcanic ash deposit noted in the
Horn Rapids Landfill area were based on data from subsurface borings advanced in the 1100-
EM-1 Operable Unit. The ash is theorized to be a water lain deposit within an eroded low
on the top of the upper silt unit of the middle Ringold Formation (see paragraph 2.2.2.2).
Contours on the top of the deposit are fairly certain, based on the number of subsurface
bdrings that intercepted the ash surface. The thickness of the deposit is less certain, based
on data from only a single boring that fully penetrated the unit.

Data points used for developing the contour plot and isopach map were obtained from
the following borings:

1100-EM-1
MW-10
MW-12
MW-14
MW-15
MW-20
MW-21*
MW-22

* Boring fully penetrated the ash deposit.

C-13



DOE/RL-92-67

This page left intentionally blank.

C-14



DOE/RL-92-67

W-8A

/

41

0.
tJ

MW-20

MW 8 M -11 6 1
q. &-S27-E14/ '

W9-1 MW-
-1 * MW-21*

IW-1 5 9-E12!

o WMW19-

s $ 6 18E31E
0

V 
I

;I /4-

?0

/0

Al 0 /

/7

CONTOURS on top of VOLCANIC ASH

Fig. C-3

C-15/16



DOB/RL-92-67

..... ..... ..... .- .......

W-7A

..............

..... ...

vT e. 6T

W-8A

0 MW-20
% MW-8 T1, o I0 /6-S27-E14

MW-9 3

If
4 15 1

S 0

'1 - / 12,

/) r

MW-2 tjA
000

Columbia River

FigY C-
-- /I/

S4

ISOPACH MAP of VOLCANIC ASH

Fig4 C-4
.1 C-17/18



DOE/RL-92-67

Figure C-5. Bottom of Silt Elevations

Contours on the bottom of the silt unit were based on data from subsurface borings
advanced in the 1100-EM-I Operable Unit and the 300-FF-5 Operable Unit. Elevation data
is lacking to the west of the 300-foot contour due to an absence of subsurface explorations.
Uncertainties exist throughout the map area because of sparse data. Few borings penetrated
the entire thickness of this silt deposit.

Data points used for developing the contour plot were obtained from the following
borings:

1100-EM-1 300-
MW-9 7C
MW-21 399-4-8
699-S27-E14 399-5-2
699-S29-E12
699-S31-E13
699-S32-El3B
699-S36-El2A
699-S36-EI2B
699-S36-E13B

IN

C-19
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Figure C-6. Isopach Map of Silt Horizon

The isopach map delineating the thickness of the silt unit was developed directly from
the contour maps containing the top and bottom elevations of the silt unit. The zero
thickness isopleth along the eastern edge of the map area indicates the silt does not occur east
of the line. Silt unit "A," using nomenclature from the 300-FF-5 project, is the first silt
layer encountered by subsurface borings advanced east of the zero line. The area south and
west of the Siemens Power Corporation complex is lacking reliable subsurface data with
which to infer the thickness of the silt unit. Contour lines drawn in this vicinity on both the
top of silt and bottom of silt maps are too unreliable, again due to the lack of data, to
develop isopleths for the silt.
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Figure C-7. Top of Basal Ringold Silt

Contours on the top of the basal Ringold silt deposit were derived exclusively from
the Westinghouse-Hanford Company document "Geologic Summary of the 300 Area -

Hanford Site, South-Central Washington" (K.A. Lindsey and S. Consort, authors).
Elevations away from the data points is highly speculative due to the lack of deep, subsurface
borings within this area. Deep borings located to the south are too far removed to be
reliably projected. No data is available for the western portion of the groundwater modeling
area. It is not reasonable to assume that the surface elevation of the lower silt unit continues
to drop in this direction. Because of the high probability of some sort of undetermined
structure in the silt surface toward the west, no attempt was made to extend the surface
contours in this direction.

Data points used for developing the contour plot were obtained from the following
borings:

1100-EM-1 300-FF-5
699-S27-E14 399-3-3
699-S30-E14 399-4-5
699-S30-E15C 399-4-7

399-4-2
IC
7C

C-27
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1.0 DISCUSSION OF PHASE H SOIL SAMPLING ANALYTICAL RESULTS

Analytical results of the Phase II Remedial Investigation soil sampling performed at
Horn Rapids Landfill (HRL) and the Ephemeral Pool are shown in table D-1. Analytical
methods from the Environmental Protection Agency (EPA) Contract Laboratory Program
(CLP) Statement of Work for Inorganic Analysis EPA ILMO2.0 (EPA, 1991a) were used to
detect inorganic contaminants from the CLP target analyte list (TAL). Methods from EPA
CLP Statement of Work for Organic Analysis EPA OLM01.1 (EPA, 1991b) were used to
detect organic, pesticide, and polychlorinated biphenyl (PCB) contaminants from the CLP
target compound list (TCL). Inorganic analyses for sample delivery groups (SDG)
Westinghouse Hanford Company (WHC) 27 and WHC 28, and all of SDG WHC 29 were
validated by the Office of Sample Management using Westinghouse Sample Management
Administration Manual WHC-CM-5-3 (WHC, 1990). The remaining analyses were validated
by the U.S. Army Corps of Engineers using EPA Functional Guidelines for Evaluating
Inorganic and Organic Analyses.

During the trenching activities at HRL, 26 samples (all at depths greater than or equal
to 4 feet) were taken from seven locations. Soil samples shown in table D-1, taken from the
trenches, are TP-1, TP-3A, TP-3B, TP-4/5, TP-7, TP-8, and TP-1l. All samples from the
trenches except TP-1 were analyzed for TAL inorganic contaminants, TCL organic
contaminants, and TCL pesticides and PCB's. The two samples from TP-1 were analyzed
for TCL organics and TCL pesticides and PCB's.

Two samples of material taken from the HRL trenches were sent to U.S. Army Corps
of Engineers, North Pacific Division Laboratory in Troutdale, Oregon. The nature of these
samples, including field screening methods are presented in paragraph 3.7.4.2.6.

For sample locations B4-1 and B5-l to B5-3, soil samples that were taken from 0 to
1 foot were analyzed fot TAL and TCL contaminants. Samples from these locations that
were taken from 1 to 2 feet were analyzed for all TAL and TCL contaminants except
pesticides and PCB's. Samples were validated by U.S. Army Corps of Engineers using EPA
Functional Guidelines.

Nineteen soil samples were taken at various depths (from 0 to 2 feet) from locations
PCB-1 to PCB-4 and PCB-lA to PCB-4A. These samples were analyzed for TCL pesticides
and PCB's. Samples were validated by U.S. Army Corps of Engineers using EPA
Functional Guidelines.

At the Ephemeral Pool, seven surface samples were taken from the locations El to
E6. Analysis was performed for TCL pesticides and PCB's at this site.

D-1
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2.0 LABORATORY AND VALIDATION QUALIFIER DEFINITIONS (FOR
REFERENCE TO TABLE D-1)

B - The reported value is < the contract required quantitation limit, but > the instrument
detection limit for inorganic chemical analysis, or the analyte was found in the associated
blank as well as the sample for organic analysis.

D - The compound was identified in an analysis at a secondary dilution factor.

E - Concentration exceeds calibration range of gas chromatography/mass spectroscopy
instrument.

J - The analyte was analyzed for and was positively identified, but the associated numerical
value may not be consistent with the amount actually present in the environmental sample.
The associated numerical value is an estimated quantity.

A subscript may be appended to J indicating which of the following quality control
(QC) criteria were not met:

1 - Blank contamination: indicates possible high bias and/or false positives.

2 - Calibration range exceeded: indicates possible low bias.

3 - Holding times not met: indicates low bias for most analytes with the exception of
common laboratory contaminants and chlorinated ethenes.

4 - Other QC outside control limits: bias not readily determined.

N - The analysis indicates that an analyte is present and there are strong indications that the
identity is correct.

NJ - The analysis indicates that the analyte is tentatively identified and the associated
numerical value may not be consistent with the amount actually present in the sample.

A subscript may be appended to NJ indicating which of the following situations apply:

1 - DDT/Endrin breakdown evident.

2 - Interference from other sample components.

3 - Non-TCL compounds.

4 - A confirmation analysis was missing or QC criteria were not met for the
confirmation analysis.

R - The data are unusable for all purposes. The analyte was analyzed for, but the presence
or absence of the analyte has not been verified.

D-2
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U - The analyte was analyzed for, and is not present above, the level of the associated
sample quantitation limit.

UJ - The analyte was analyzed for, and was not present above, the level of the associated
value. The associated numerical value may not accurately or precisely represent the
concentration necessary to detect the analyte in this sample.

W - Post digestion spike for furnace Atomic Absorption analysis is out of control limits,
while sample absorbance is < 50 percent of spike absorbance.

X - Additional flags defined separately, consult case narrative.

* - The duplicate analysis was not within control limits

+ - The correlation coefficient for the Method of Standard Additions was <0.995.

3.0 REFERENCES

EPA, 1991a, Contract Laboratory Program Statement of Work for Inorganic Analysis, EPA
ILMO2.0.

EPA, 1991b, Contract Laboratory Program Statement of Work for Organic Analysis, EPA
OLMOl.1.

Westinghouse Hanford Company, 1990, Westinghouse Sample Management Administration
Manual WHC-CM-5-3.
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Table D -1 Summary of Phase 11 Soil Sam pling Analytical Results

SDG (WHC) 23 28
Sample No B00Z59 BOOZT3 B0OZT4 BOOZT7 BOOZT8 B0OZT9 B0OZVO
SampleLocation TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth, ft 4 7-7.5 7-7.5 5 10 19 21-22

INORGANICS, uag
Aluminum 17800 J 5760 J 4900 5460 J 4770 J 7060 J 3820 J
Antimony 10.5 UJ 5.2 R 5.1 R 5.2 R 5.2 R 7.9 R 5.1 R
Arsenic 4.1 U 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R I R
Barium 511 * 72.5 57.9 70.6 65.6 72.1 29.2 R
Beryllium 0.23 U 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R
Cadmium 2.4 J 0.62 R 0.61 R 0.63 R 0.62 R 0.76 R 0.61 R
Calcium 44800 6270 5770 6170 5960 5340 13900
Chromium 85.7 J 4.9 J 4.3 J 3.7 J 9.9 1 102 J 8 1
Cobalt 18.9 1 16.2 16.2 14.8 11.5 13.3 2.9 R
Copper 1280 J 17.1 14.5 16.9 39.4 57.2 6.2
Cyanide 2.8 U 2.6 U 2.5 U 2.6 U 2.6 U 2.7 U 2.5 U
Iron 31900 * 29300 J 29700 J 25500 J 237001 23400 J 7390 J
Lead 854 J 2.1 2.2S 2.2S 9.8 13 2.4
Magnesium 7640 5050 4700 4100 3760 4040 3130
Manganese 501 414 J 337 J 317 J 262 J 287 J 97.1 J
Mercury 0.11 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 R
Molybdenum NA NR NR NR NR NR NR
Nickel 31.6 J 15.4 8.5 7 R 9.2 81.8 8.2
Potassium 3820 J 706 R 501 R 630 R 659 R 959 R 901 R
Selenium 0.23 UJ 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R
Silver 1.1 U 0.62 R 0.61 R 0.63 R 0.62 R 0.64 R 0.61 R
Sodium 2360 494 R 413 R 511 R 402 R 433 R 125 R
Thallium 0.24 U 0.21 R 0.2 R 0.21 R 0.21 R 0.21 R 0.2 R
Titanium NA 2870 J 3180 2860 1950 1 1930 J 244 J
Vanadium 49.7 77.1 84.9 69.8 53.2 52.2 9.8 R
Zinc 3160 * 50.1 49.9 50 52.6 115 14.1
Zirconium NA 28 28.6 27.9 26.1 22 2.2 R

)
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Table D -I Summary of Phase I Soil Sampling Analytical Results(Continued)

SDG (WHC) 23 28
Sample No B00Z-59 B002T3 BOOZT4 BOOZT7 BOOZT BO0Z'19 BOOZV0
SampleLocation TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth, ft 4 7-7.5 7-7.5 5 10 19 21-22

VOLATILE ORGANICSu/k
Methylene Chloride 6 U 5 U 5 U 5 U 5 U 5U U
Acetone 26 J1 10 U IOU 11 U 7J 11 U IOU
2-Butanone 11 U 1OU 10 U 11 U 11 U 11 U 10 U
Benzene 6 U 0.3 J 5 U 5 U 5 U 5 U 5 U
Tetrachloroethene 4UJ 5 U 5 U 5 U 5 U 5U SU
Toluene 6 U 5 U 5 U 5 U 5 U 5U 5U

SEMI VOLATILE ORG, ug/jg
Benzoic Acid 160 J1 NA NA NA NA NA NA
BEHP 100 1 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Pyrene 750 U 270 J 1400 U 1400 U 1400 U 220 1300 U
1,2,4-Trichlorobenzene 750 U 230 J 1400 U 1400 U 1400 U 1400 U 1300 U
Acenaphthene 750 U 180 3 1400 U 1400 U 1400 U 320 J 1300 U
Phenol 750 U 1400 U 1400 U 1400 U 1400 U 330 J 1300 U
2-Chlorophenol 750 U 1400 U 1400 U 1400 U 1400 U 240 J 1300 U
Di-n-Octylphthlalate 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
2-Methylnaphthalene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Naphthalene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Pentadilorophenol 3600 U 6700 U 6700 U 6700 U 6800 U 6800 U 6500 U
Di-n-Butyl 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Fluoranthrene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Phenanthrene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Anthracene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Benzo(a)anthracene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
Chrysene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U
2,6-Dinitrotoluene 750 U 1400 U 1400 U 1400 U 1400 U 1400 U 1300 U

0

H
0~
0
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Table D-1 Summary of Phase 11 Soil Sampling Analytical Results(Continued)

SDG (WHC) 23 28
Sample No B00Z59 BOOZT3 BOOZT4 BOOZT7 BOOZTR BOOZT9 BOOZVO
Sample Location TP-11 TP-3B TP-3B TP-3A TP-3A TP-3A TP-3A
Sample Depth, ft 4 7-7.5 7-7.5 5 10 19 21-22

PEST/PCB's uF/Ik
Dieldrin 3.9 NJ2 17 U 16 U 17 U 17 U 17 U 16 U
Aroclor 1248 90 U 83 U 82 U 84 U 85 U 85 U 85 U
Aroclor 1254 94 NJ2 170 U 160 U 170 U 17 R 48 R 160 U
Aroclor 1260 180 U 170 U 160 U 170 U 170 U 170 U 160 U
Endrin 6.7 NJ2 17 U 16 U 17 U 17 U 7.2 R 16 U
Aldrin 1J 8.3 U 8.2 U 8.4 U 8.5 U 0.96 R 8.2 U
4,4'-DDD 18 U 17 U 16 U 17 U 17 U 17 U 16 U
Alpha Chlordane 90 U 83 U 82 U 84 U 1.3 R 85 U 82 U
Beta-BHC 9 U 8.3 U 8.2 U 8.4 U 8.5U &5 U 8.2 U
Gamma Chlordane 90 U 83 U 82 U 84 U 85 U 85 U 82 U
4,4'-DDE 18 U 17 U 16 U 17 U 17 U 17 U 16 U
EndosulfanSulfate 18 U 17 U 16 U 17 U 17 U 17 U 16 U
Endrin Ketone 18 U 17 U 16 U 17 U 17 U 17 U 16 U
Methoxclhlor 90 U 83 U 82 U 84 U 85 U 85 U 82 U
4,4'-DDT 18 U 17 U 16 U 17 U 17 U 17 U 16 U
Endosulfan II 18 U 17 U 16 U 17 U 17 U 17 U 16 U

yj
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Table D -1 Summary of Phase I Soil Sampling Analytical Results (Continued)

)

S2G(WHC 28 29 27 23 30
Sample No BOOZV1 BOOZV2 BOOZV3 BOOZT2 BOOZTh BOOZT1 BOOZX4
SampleLocation TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-i B5-1
Sample Depth, ft 5 12 5 5 5 9 S

INORGANICS, u/k
Aluminum 4700 J 5750 J 12600 8390 5620 9470 NA
Antimony 5.2 R 5.2 R 7.3 UN* 11.3 J 5.1 U 5.3 UJ NA
Arsenic 0.21 R 0.21 R 0.74 BN 2.9 J 0.96 U 25 NA
Barium 68.4 72.2 144 90.7 66.2 70.4 NA
Beryllium 0.21 R 0.21 R 0.55 B 0.23 U 0.2 U 0.31 U NA
Cadmium 0.62 R I R 0.88 U 0.64 U 0.61 U 1 U NA
Calcium 5540 5610 11600 11000 6290 5470 NA
Chromium 3.2 J 133 J 19.8 * 9.8 6.2 U 96 J1 NA
Cobalt 12.7 14.2 15.8 4.5 B 14.6 U 17.4 U NA
Copper 13.5 25.3 523 9.9 22.9 1720 UJ NA
Cyanide 2.6 U 2.6 U 3.7 U 2.7 U 2.6 U 2.6 U NA
Iron 23400 J 22500 J 32700 7950 27000 47500 NA
Lead 2.5 43.4 18.1 + 19.4 J 2.9 293 NA
Magnesium 3790 3120 6390 1730 4590 U 4070 U NA
Manganese 264 1 266 J 485 125 313 446 NA
Mercury 0.1 U 0.1 U 1.15 U 0.11 U 0.1 U 0.11 U NA
Molybdenum NR NR NR 0.42 U NR NR NA
Nickel 5.9 R 71.6 14 57.3 8.2 UJ 145 UJ NA
Potassium 613 R 567 R 1970 1270 704 U 698 U NA
Selenium 0.21 R 0.21 R 0.29 U 0.21 UJ 0.2 U 0.21 U NA
Silver 0.62 R 0.63 R 1.3 B 0.64 U 0.61 U 0.63 U NA
Sodium 386 R 340 R 811 B 1240 313 U 252 U NA
Thallium 0.21 R 0.21 R 0.31 B 0.21 U 0.2 U 0.21 U NA
Titanium 2350 J 2180 J NA 244 J NR NR NA
Vanadium 63.6 59 85 45.1 71.8 68.9 NA
Zinc 41.6 239 103 34.4 55.2 1110 J1 NA
Zirconium 26.4 20.8 NA 11.7 NR NR NA
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Table D -1 Summary of Phase I Soil Sam pling Analytical Results (Continued)

SDG (WHC) 28 29 27 23 30
Sample No B0OZV1 BOOZV2 B00ZV3 BOOZT2 BOOZTh BOOZT BOOZX4
Sample Location TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-1 B5-1
Sample Depth, ft 5 12 5 5 5 9 S

VOLATILE ORGANICS u
Methylene Chloride 5 U 6 U 5 U 5 U 5 U 5 U NA
Acetone 11U 12 U 10 U 11 U 11 J1 11 U NA
2-Butanone 11 U 12 U 10 U 11 U 10 U 11 U NA
Benzene 5 U 6 U 5 U 5 5 UU 5 U NA
Tetrachloroethene 5 U 6 U 5 U 5 U 5 U 5 U NA
Toluene 5 U 6 U 5 U 5 U 5 U 5 U NA

SEMI VOLATILE ORG, &g
Bexizoic Acid NA NA 6500 U 18W U 3300 U NA NA
BEHP 92 J 76 J 110 J 360 U 670 U 220 J NA
Pyrene 210 J 1600 U 240 J 130 J4 670 U 79 J NA
1,2,4-Trichlorobenwne 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Acenaphthene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Phenol 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
2-Chlorophenol 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Di-n-Otylphthlajate 27031 1600 U 1300 U 360 U 670 U 710 U NA
2-Methylnaphthalene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Naphthalene 14001U 1600 U 1300 U 360 U 670 U 710 U NA
Pentachlorophenol 6900 U 800013 6500 U 1800 U 3300 U 3400 U NA
Di-n-Butyl 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Fluoranthrene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Phenanthrene 1400 1 1600 U 1300 U 360 U 670 U 710 U NA
Anthracaie 1400 U 1600 U 1300 U 360 U 6701 U 710 U NA
Benzoa)anthracene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
Chrysene 14001 1600 U 1300 U 360 U 670 U 710 U NA
2,6-Dinitrotoluene 1400 U 1600 U 1300 U 360 U 670 U 710 U NA
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Table D - 1 Summary of Phase I Soil Sampling Analytical Results(Continued)

SDG (WHC)_ 28 29 27 23 30
Sample No BO0ZV1 V2 BOOZV3 B00ZT2 BOOZTO BOZX4
SampleLocation TP-4/5 TP-4/5 TP-8 TP-7 TP-1 TP-1 B5-1
Sample Depth,ft 5 12 5 5 5 9 S

PEST/PCB's, u/k
Dieldrin 8.5 U 1,5 R 21 X 17 U 16 U 90 NJ2 4.3 U
Aroclor 1248 43 U 50 U 82 U 87 U 82 U 86 U 9.6 U
Arorlor 1254 85 U 30 R 330 170 U 180 U 2000 NJ2 43 U
Aroclor 1260 85 U 100 U 160 U 170 U 160 U 170 U 43 U
Endrin 8.5 U 2.4 R 33 X 17 U 16 U 120 NJ2 4.3 U
Aldrin 4.3 U 0.22 R 8.2 U 8.7 U 8.2 U 5.5 NJ2 0.3 U
4,4'-DDD 8.5 U 0.64 R 16 U 17 U 16 U 6 NJ2 4.3 U
Alpha Chlordane 43 U 50 U 13 JX 87 U 82 U 86 U 21 U
Beta-BHC 4.3 U 5 U 1.2 J 8.7 U 8.2 U 8.6 U 2.1 U
Gamma Chlordane 43 U 50 U 82 U 87 U 82 U 86 U 21 U
4,4'-DDE 8.5 U 10 U 16 U 17 U 16 U 17 U 4.3 U
Endosulfan Sulfate 8.5 U 10 U 16 U 17 U 16 U 17 U 4.3 U
Endrin Ketone 85 U 10 U 16 U 17 U 16 U 17 U 4.3 U
Methoxychlor 43 U 50 U 82 U 87 U 82 U 86 U 21 U
4,4'-DDT 8.5 U 6.1 R 16 U 17 U 16 U 17 U 4.3 U
Endosulfan If 8.5 U 10 U 16 U 17 U 16 U 17 U 4.3 U
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Table D-1 Summary of Phase Il Soil Sampling Analytical Results(Continued)

SDG (WHC) 30 31 30
Sample No BOOZX5 BOOZX7 BOOZYO BOOZW6 BOOZW7
Sample Location B5-2 B5-3 B5-3 B4-1 B4-1
Sample Depth, ft 1 S 1' S 1

Aluminum
Antimony
Arsenic
Barum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Titanium
Vanadium
Zinc
Zirconium

NA
NA
NA
NA
NA
NA.
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NAi
NAj

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

31 6
BOOZX9 BOOGBO

B5-3 B5-3
S 0-1

NA 5430
NA 5.9 NJ
NA 1.2 NWJ
NA 73.6
NA 0.55 B
NA 0.62 UN
NA 5200
NA 8.7
NA 14.4
NA 16.7
NA 2.6 U
NA 25400
NA 5.7
NA 4290
NA 303 JEN
NA 0.1 U
NA NA
NA 7.6 B
NA 1050
NA 0.21 U
NA 0.83 U
NA 241 B
NA NR
NA NA
NA 70.3 J
NA 49.9
NA NA
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Table D -1 Summary of Phase I Soil Sampling Analytical Results(Continued)

SDG (WHC) 31 30 31 6
Sample No BOOZX5 BOOZX7 BOOZY BOOZW6 BOOZW7 B00ZX9 BOOGBO
Sample Location B5-2 B5-3 B5-3 B4-1 B4-1 B5-3 B5-3
Sample Depth, ft 1 S 1 S 1 S 0-1

VOLATILE ORGANICS,u/k
Methylene Chloride NA NA NA NA NA NA 5 U
Acetone NA NA NA NA NA NA 10 U
2-Butanone NA NA NA NA NA NA 10 U
Benzene NA NA NA NA NA NA 5 U
Tetrachloroethene NA NA NA NA NA NA 5 U
Toluene NA NA NA NA NA NA 3 J

SEMI VOLATILE ORG, ur/k
Benzoic Acid NA NA NA NA NA NA 3300 U
BEHP NA NA NA NA NA NA 680 U
Pyrene NA NA NA NA NA NA 680 U
1,2,4-Trichlorobenzene NA NA NA NA NA NA 680 U
Acenaphthene NA NA NA NA NA NA 680 UJ
Phenol NA NA NA NA NA NA 680 U
2-Chlorophenol NA NA NA NA NA NA 680 U
Di-n-Octylphthlalate NA NA NA NA NA NA 680 UJ
2-Methylnaphthalene NA NA NA NA NA NA 680 U
Naphthalene NA NA NA NA NA NA 680 U
Pentachlorophenol NA NA NA NA NA NA 3300 U
Di-n-Butyl NA NA NA NA NA NA 680 U
Fluoranthrene NA NA NA NA NA NA 680 U
Phenanthrene NA NA NA NA NA NA 680 U
Anthracene NA NA NA NA NA NA 680 U
Benzo(a)anthracene NA NA NA NA NA NA 680 U
Chrysene NA NA NA NA NA NA 680 UJ
2,6-Dinitrotoluene NA NA NA NA NA NA 680 UJ
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Table D -1 Summary of Phase I Soil Sampling Analytical Results (Continued)

SDG (WHC)
Sample No
Sample Location
Sample Depth, ft

PEST/PCB's, u/k
Dieldrin
Aroclor 1248
Aroclor 1254
Aroclor 1260
Endrin
Aldrin
4,4'-DDD
Alpha Chlordane
Beta-BHC
Gamma Chlordane
4,4'-DDE
Endosulfan Sulfate
Endrin Ketone'
Methoxychlor
4,4'-DDT
Endosulfan II

30
BUOZX5

B5-2
1

4.2
14
42
42
4.2
2.1
4.2

0.75
2.1
2.5
4.2
4.2
4.2
21
3.8
4.2

31
BOOZX7

B5-3
S

4.3
22
43
43

4.3
2.2
4.3
22
2.2
22

4.3
4.3
4.3
22

4.3
4.3

BOOZY
B5-3

1'

4.3
21
42
42
4.3
2.1
4.3
21
2.1
21

4.3
4.3
4.3.
21

4.3
4.3,

30
BOOZW6

S4-1
S

5.3
26
53
53
5.3
8.6
5.3
4.3
2.6
13
75
19
13
26

130
5.3

OC r
CD -CD'0

0'

7< N (N

N)3

B OZW7
B4-1

1

72
23
45
45

4.5
11

4.5
5.8
2.3
21
98

4.5
4.5
23

240
4.5

31
B0ZX9

B5-3
S

4.2
21
42
42

4.2
2.1
4.2
21
2.1
21

0.32
4.2
4.2
21
1

4.2

6
BOGBO

B5-3
0-1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Table D-1 Summary of Phase I Soil Sampling Analytical Results(Continued)

SDG (WHC 6
Sample No BOOGBi BOOGB2 BOOGB3 B00GB4 BOOGB5 BOOGB7 B00092
Sample Location B5-3 B5-2 B5-2 B4-1 B4-1 B4-1 PCB-1
SampleDepth, ft 1-2 0-1 1-2 0-1 0-1 1-2 0-1

INORGANICS, ug k
Aluminum 5900 5750 4260 14200 15800 8170 NA
Antimony 5 UJN 5 UJN 5 UJN 6.5 UJN 15.6 NJ 6.8 NJ NA
Arsenic 1.2 NWJ 0.86 NWJ 0.76 NWJ 1.8 NWJ 1.8 NWJ 1.2 NWJ NA
Barium 65 93.7 68.7 426 427 206 NA
Beryllium 0.48 B 0.42 B 0.42 B 1 B 1.1 B 0.77 B NA
Cadmium 0.62 UN 0.62 UN 0.62 UN 0.81 UN 0.82 UN 0.65 UN NA
Calcium 5050 6820 5880 46600 42900 18100 NA
Chromium 5.4 U 7.3 4.2 U 12.5 12.9 6.9 NA
Cobalt 14.8 15.9 15.4 5.9 B 6.7 B 11.3 NA
Copper 16.7 15.4 15.6 31.5 25.3 17.8 NA
Cyanide 2.6 U 2.6 U 2.6 U 3.4 U 3.4 U 2.7 U NA
Iron 28900 27100 28700 16400 18000 23200 NA
Lead 5.3 9.1 5 41 36.3 10.3 NA
Magnesium 4770 4770 4180 6380 6340 5430 NA
Manganese 343 JEN 336 JEN 324 JEN 131 JEN 153 JEN 246 JEN NA
Mercury 0.1 U 0.1 U 0.1 U 0.15 0.14 U 0.11 U NA
Molybdenum NA NA NA NA NA NA NA
Nickel 6.3 B 10.5 8 B 6.4 B 7.4 B 4.6 B NA
Potassium 791 B 1380 1140 954 B 1010 B 661 B NA
Selenium 0.21 U 0.21 U 0.21 U 0.97 WJ 0.79 WJ 0.35 WJ NA
Silver 0.83 U 0.83 U 0.83 U 1.1 U 1.1 U 0.87 U NA
Sodium 277 B 378 B 258 B 4240 4450 1790 NA
Thallium NR NR NR NR NR NR NA
Titanium NA NA NA NA NA NA NA
Vanadium 75.7 J 76.8 J 79.1 J 27.5 J 30.5 J 59.1 J NA
Zinc 54.7 63.2 52 47.4 44.2 45.3 NA
Zirconium NA NA NA NA NA NA NA
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Table D-1 Summary of Phase I Soil Sampling Analytical Results (Continued)

SDG (WHC) 6
Sample No B000B1 B00GB2 B00GB3 B000B4 B00GB5 B00(B7 B00092
SampleLocation B5-3 B5-2 B5-2 B4-1 B4-1 B4-1 PCB-1
SampleDepthft 1-2 0-1 1-2 0-1 0-1 1-2 0-1

VOLATILE ORGANICS~un/
Methylene Chloride 5 U 5 U 5 U 2 J 7 U 6 U NA
Acetone 10 U 10 U 10 U 14 U 14 U 12 U NA
2-Butanone IOU 10 U 10 U 35 20 18 NA
Benzene 5 U 5 U 5 U 7 U 7 U 6 U NA
Tetrachloroethene 5 U 5 U 5 U 73 7 U 6 U NA
Toluene 5 U 5 U 11 8 5 J 9 NA

SEMI VOLATILE ORG, ug/
Benzoic Acid 3300 U 3300 U 3300 U 4400 U 4400 U 3800 U NA
BEHP 690 UJ 680 UJ 680 UJ 1100 UJ 1100 Ui 790 UJ NA
Pyrene 690 U 680 U 680 U 83 J 100 1 88 J NA
1,2,4-Trichlorobenzene 690 U 680 U 680 U 900 UJ 900 UJ 790 U NA
Acenaphthene 690 U 680 U 680 U 900 U 900 U 790 U NA
Phenol 690 UJ 680 UJ 680 UJ 900 UJ 900 UJ 790 UJ NA
2-Chlorophenol 690 U 680 U 680 U 680 U 900 U 790 UJ NA
Di-n-Octylphthlalate 690 UJ 680 UJ 680 UJ 900 UJ 900 U3 790 UJ NA
2-Methylnaphthalene 690 U 680 U 680 U 400 J 390 J 180 1 NA
Naphthalene 690 U 680 U 680 U 150 1 150 J 790 U NA
Pentachlorophenol 3300 U 3300 U 3300 U 980 1 620 J 380 U NA
Di-n-Butyl 690 U 680 U 680 U 65 J 900 U 790 UJ NA
Fluoranthrene 690 U 680 U 680 U 93 J 120 J 62 J NA
Phenanthrene 690 U 680 U 680 U 900 UJ 250 1 380 J NA
Anthracene 690 U 680 U 680 U 900 UJ 70 J 790 UJ NA
Benzo(a)anthracene 690 U 1 680 680 U 900 UJ 93J 790 UJ NA
Chrysene 690 UJ 680 UJ 680 UJ 900 UJ 110 J 790 UJ NA
2,6-Dinitrotoluene 690 UJ 680 U3J 680 UJ 900 UJ 900 UJ 210 J A
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Table D0-I Summary of Phase 11 Soil Sampling Analytical Results(Continued)

SDG (WHC) 6
Sample No BOOGB1 B000B2 B00GB3 B000B4 BOOGB5 BOOGB7 B00G92
SampleLocation B5-3 B5-2 B5-2 B4-1 B4-1 B4-1 PCB-i
SampleDepth,ft 1-2 0-1 1-2 0-1 0-1 1-2 0-1

PEST/PCB's, ui/k
Dieldrin NA NA NA NA NA NA 33 U
Aroclor 1248 NA NA NA NA NA NA 49000 DJ
Aroclor 1254 NA NA NA NA NA NA 330 UJ
Aroclor 1260 NA NA NA NA NA NA 330 UJ
Endrin NA NA NA NA NA NA 33 U
Aldrin NA NA NA NA NA NA 16 U
4,4'-DDD NA NA NA NA NA NA 33 U
Alpha Chlordane NA NA NA NA NA NA 160 U
Beta-BHC NA NA NA NA NA NA 16 U
Gamma Chlordane NA NA NA NA NA NA 160 U
4,4'-DDE NA NA NA NA NA NA 33 U
Endosulfan Sulfate NA NA NA NA NA NA 33 U
Endrin Ketone NA NA NA NA NA NA 33 U
Methoxchlor NA NA NA NA NA NA 160 U
4,4'-DDT NA NA NA NA NA NA 33 U
Endosulfan II NA NA NA NA NA NA 33 U
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Table D-1 Summary of Phase I Soil Sampling Analytical Results (Continued)

SDG (WHC) 6
Sample No B00G93 B00G94 800G395 B00096 B00G97 B00G98 b00099
Sample Location PCB-I PCB-2 PCB-2 PCB-3 PCB-3 PCB-4 PCB-4
Sample Depth, ft 1-2 0-1 1-2 0-1 1-2 0-1 1-2

PEST/PCB's, u2/kg
Dieldrin 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Aroclor 1248 41000 DJ 80000 DJ 100000 DJ 6100 J 15000 DJ 21000 DJ 1500 1
Aroclor 1254 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ
Aroclor 1260 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ
Endrin 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Aldrin 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ 16 UJ
4,4'-DDD 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Alpha Chlordane 160 U 160 U 160 U 160 U 160 U 160 U 160 U
Beta-BHC 16 U 16 U 16 U 16 U 16 U 16 U 16 U
Gamma Chlordane 160 U 160 U 160 U 160 U 160 U 160 1 160 U
4,4'-DDE 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Endosulfan Sulfate 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Endrin Ketone 33 U 33 U 33 U 33 U 33 U 33 U 33 UJ
Methoxywhlor 160 U 160 U 160 U 160 U 160 U 160 U 181
4,4'-DDT 33 U 33 U 33 U 33 U 33 U 33 U 33 U
Endosulfan I1 33 U 33 U 33 U 33 U 33 U 33 U 33 UJ
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Table D -1 Summary of Phase I Soil Sampling Analytical Resuits(Continued)

-J

SDO (WHQ30
Sample No BOOZV4 BOOZV5 BOOZV6 BOOZV7 BOOZV8 BOOZV9 BOOZX6
Sample Location PCB-2A PCB-2A PCB-3A PCB-3A PCB-3A PCB-4A PCB-2A
Sample Depthft 1 1.5 S 1 20" S 1.5

PEMC's ug/kg
Dieldrin 240 NJ2 410 NJ2 100 NJ2 770 NJ2 250 NJ2 4.1 U 4.2 U
Aroclor 1248 8500 J4 12000 J4 3500 J4 23000 J4 9700 J4 16000 J4 2300 J4
Aroclor 1254 42 U 42 U 41 U 42 U 42 U 41 U 42 U
Aroclor 1260 42 U 42 U 41 U 42 U 42 U 41 U 42 U
Endrin 61 NJ2 100 NJ2 28 NJ2 200 NJ2 61 NJ2 110 NJ2 39 NJ2
Aldrin 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 NJ2
4,4'-DDD 4.2 U 4.2 U 4.1 U 4.2 U 4.2 U 4.1 U 4.2 U
Alpha Chlordane 170 NJ2 280 NJ2 74 NJ2 520 NJ2 180 NJ2 290 NJ2 96 NJ2
Beta-BHC 13 NJ2 22 NJ2 2.1 U 2.1 U 2.1 U 2.1 U 5.5 NJ2
Gamma Chliordane 21 U 21 U 21 U 21 U 21 U 21 U 21 U
4,4'-DDE 4.2 U 4.2 U 4.1 U 4.2 U 4.2 U 4.1 U 4.2 U
Endosulfan Sulfate 4.2 U 4.2 U 4.1 U 4.2 U 4.2 U 4.1 U 4.2 U
Endrin Ketone 28 NJ2 45 NJ2 4.1 U 93 NJ2 23 NJ2 48 NJ2 14 U
Methoxychlor 28 NJ2 46 J4 9.7 J4 95 J4 21 U 48 NJ2 15 U
4,4'-DDT 120 NJ2 200 NJ2 4.1 U 4.2 U 120 NJ2 210 NJ2 4.2 U
Endosulfan II 20 NJ2 36 NJ2 9.6 NJ2 4.2 U 4.2 U 4.1 U 4.2 U
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Table D-1 Summary of Phase I Soil Sampling Analytical Results (Continued)

SDG (WHC)
Sample No
Sample Location
Sample Depth, ft

PEST/PCB's, ugkC
Dieldrin
Aroclor 1248
Aroclor 1254
Aroclor 1260
Endrin
Aldrin
4,4'-DDD
Alpha Chlordane
Beta-BHC
Gamma Chlordane
4,4'-DDE
Endosulfan Sulfate
Endrin Ketone
Methoxychlor
4,4'-DDT
Endosulfan II

30
BOOZW

PCB-4A
S.

1100 NJ2
36000 J4

42 U
42 U

240 NJ2
2.1 U
4.2 U.

680 NJ2
2.1 U
21 U
4.2 U
4.2 U
120 NJ2
120 NJ2
520 NJ2

98 NJ2

BOOZW2
PCB-4A

1

1200 NJ2
39000 J4

41 U
41 U

270 NJ2
2.1 U
4.1 U
770 NJ2
75 NJ2
21 U
4:1 U
4.1 U
140 NJ2
140 NJ2
4.1 U
110 NJ2

BOOZW3
PCB-1A

S

620 NJ2
20000 J4

41 U
41 U

150 NJ2
2 U

4.1 U
410 NJ2
24 NJ2
20 U

4.1 U
44 U
67 NJ2
66 NJ2

4.1 U
55 NJ2

BOOZW4
PCB-1A

1

820 NJ2
29000 J4

41 U
41 U

180 NJ2
2 U

4.1 U
540 NJ2
50 NJ2
20 U
4.1 U
4.1 U
82 NJ2
81 NJ2
4.1 U
66 NJ2

7A

/ 

IV

I

00

B00ZW5
PCB-1A

1.5

1200 NJ2
43000 J4

41 U
41 U

280 NJ2
2 NJ2

4.1 U
780 NJ2
94 NJ2
20 U
4.1 U
4.1 U
140 NJ2
140 NJ2
4.1 U
110 NJ2

I:
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Table D-1 Summary of Phase I Soil Sampling Analytical Results(Continued)

SDG (WHC) B00G51
Sample No B00G76 B00G51 B00G52 B00G53 B00054 700G7 B00G56
Sample Location El E2 E3 E4 E4 E5 E6
SampleDepth,ft S S S S S S S

PEST/PCB's, ua/kg
Dieldrin
Aroclor 1248
Aroclor 1254
Aroclor 1260
Endrin
Aldrin
4,4'-DDD
Alpha Chlordane
Beta-BHC
Gamma Chlordane
4,4'-DDE
Endosulfan Sulfate
Endrin Ketone
MethoxWhlor
4,4'-DDT
Endosulfan II

34 U
170 U
340 U
340 U
34 U
17 U
34 U

1100
17 U

1700
34 U
34 U
34 U

170 U
34 U
34 U

34
1o0
340

42000
34
17
34

340
17

610
34
34
34

170
34
34

35 U
180 U
350 U

11000 XJ
35 U
18 U
35 U

280
18 U

420
35 U
35 U
35 U

180 U
35 U
35 U

33 U
170 U
330 U
330 U

33 U
17 U
33 U

210
17 U

330
33 U
33 U
33 U

170 U
33 U
33 U

34 U
170 U
340 U
340 U

34 U
17 U
34 U

290
17 U

440
34 U
34 U
34 U

170 U
34 U
34 U

35 U
180 U
350 U
350 U

35 U
18 U
35 U

960 XJ
18 U

1600 XJ
35 U
35 U
35 U

180 U
35 U
35 U

38 U
190 U
190 U
380 U
38 U
19 U
38 U

710
19 U

1000
38 U
38 U
38 U

190 U
38 U
38 U

Values associated with U qualifier are the SQL
NA indicates analysis not performed or not available
SDG = Sample Delivery Group
WHC = Westinghouse Hanford Company
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DOE/RL-92-67 ILIAS/eat

DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVIDION MAIERIALS LABOnATORY

COWP8 OF ENGINEEAS
14*1 N.W. GRAHAM AVENUE

TROUTDALE, OREPON 97060-980S

CENPD PE-GT-L (1110-1-81000) 5 Aug 92

MEMORANDUM FOR: Commander, Walla Walla District, ATTN: CENPW-PL--ER (McBane)

SUBJECT: W.0. 92-M-239, Results of Chemical Analyses

Project; HORN RAPIDS LANDFILL
Intended Use; Evaluate site
Source of Material: Reference Chain of Custody Records
Submitted by. CENPW-PL-ER
Date Sampledh 23 Oct 91 Date Received 9 Jul 92
Methods of Test: Reference Enclosure 1
Reference. DD Form 448 currently being procEssed

1. Enclosed are results of two solids samples which were submitted to
evaluate and confirm their suspected identity. Included are;

a. Enclosure 1, Report number 9158 from ARDL, Inc.

b. Enclosure 2, Chain of Custody and Cooler Receipt forms.

2 If you have any questions or comments regarding this report, please
contact Dr. Ajmal Ilias at (503) 865-4166.

3. This completes all work requested to date.

Enclosures TIMOTHY J. SEEMAN seeman
Director

flias
Copy Furnished; CENPD-PE-GT

\W, _92--M-239
Review File
Reading File

NFR: Self explanatory. Complete copy in office file .
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N--C -- Anouin laborat ory-_

CHEMISTZY BIOOGY - PHYSIOLOGY
ENGINEERING - ENVIRONMENTAL ANALYSIS

TO: Pam Swan, CENPD

FROM: R. L. Curtin, ARDL

DATE: 7/15/92

SUBJECT: Analytical Results
COE Samples HRL3A03 and HRL3AO5
Horn Rapids Site

INTRODUCTION

Two solid samples identified as noted above were received from
CENPD. This laboratory was requested to evaluate the materials and
confirm their suspected identity.

METhDS AND RESULTS

Sample IRL3A03 (ARDL 915_-1)

CENPD suspected that this sample was sodium bisulfate (NaHSO4).
Sodium bisulfate is water soluble (26.6 g/100 ml) and its solutions
are acidic (pH 1.4 at 0.1 molar).

A quantity of the sample (25.8 g, as is) was dissolved in 100 ml
of reagent water. The sample was incompletely soluble and the pH
of the preparation was 0.3.

The preparation was filtered and the filtrate evaluated for sodium
and sulfate concentration using Methods 7770 and 6010 for sodium
and Method 9038 for sulfate. Based on sodium content, the sanple
contains 32% (w/w) sodium bisulfate. Based on sulfate content, the
sample contains 42% sodium bisulfate.

The results observed suggest the following:

1) the sample contains approximately one-third sodium bisulfate;
and

2) some free acid (probably sulfuric acid) is present.

D-23 Attachment D-1
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CENPD suspected that the sample was potassium permanganate.

Potassium permanganate is a strong oxidant which is water soluble
(6.4 g/100 ml), lts aqueous solutions are neutral and are
characteristically purple in color-

Aqueous solutions of the sample were neutral and were the expected
color. The material was incompletely soluble, however, and the
depth of color observed suggested that permanganate was not a major
constituent of the sample.

The solutions were evaluated for potassium and manganese
concentration using Methods 7610 and 6010 for potassium and Methods
7460 and 6010 for manganese. The results obtained indicated that
the permanganate concentration in the sample was considerably lower
than expected.

Confirmation of these initial values was attempted by standardizing
an aqueous solution of the sample against a sodium oxalate standard
as described in Method 3500-Ca E (Standard Methods, 17th Edition).
The results obtained indicated that, calculated as potassium
permanganate, the oxidants present in the sample exceeded sample
weight by a factor of approximately 4.

To resolve the contradictory results obtained, a weighed quantity
of sample (100 g) was suspended in a known volume of water. After
prolonged stirring, the preparation was filtered. The insolubles
were recovered quantitatively (98.15%). The insolubles in the
sample taken consisted of a considerable quantity of small pebbles
and other soil constituents.

The filtrate was scanned over the visible range using a
spectrophotometer. The scan obtained was compared with an aqueous
solution of ACS grade potassium permanganate after diluting
aliquots of the preparations so that their color intensities were
approximately equivalent. Photocopies of the spectra obtained are
attached. Similarities in the spectra conclusively show that the
sample contains potassium permanganate. The spectra also show that
another component (not identified) is also present in the sample.

A standard curve was prepared using aqueous solutions of reagent
grade potassium permanganate of known concentration. A straight
line with a correlation coefficient of 1.000 was obtained. The
concentration of potassium permanganate in the sample extradt
described above was determined using this curve at 544.2 nm where
it appeared that interference from other constituents would be
minimal.

The results obtained indicate that the water soluble fraction of
the sample contains 8.2% potassium permanganate.

D-24 Attachment D-i
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1.0 INTRODUCTION

This report summarizes six 1100-EM-1 operable unit groundwater monitoring events
as follows:

Round 5 - 3/91 Round 7 - 8/91 Round 8 - 11/91
Round 6 - 6/91 Round 7.5 - 9/91 Round 9 - 3/92

The report summarizes all available groundwater chemical analytical results for the
1 00-EM- 1 area for rounds 5 through 9. The complete chemical analytical results are

presented in tables E-1 through E-6 of this appendix following the written summary.

Groundwater samples were analyzed for primary and relevant secondary drinking
water, Washington Administrative Code (WAC) 173-304, RCRA groundwater monitoring
parameters, general chemistry parameters, Contract Laboratory Program (CLP) Target
Compound List (TCL) parameters, CLP Target Analyte List (TAL) parameters, coliform
bacteria, and radiochemical parameters. The results have been broken down into the
categories of volatile organics, semivolatile organics, pesticides, metals, wet chemistry,
radioactive isotopes, and coliform bacteria for ease of comparison. WHC Office of Sample
Management provided validated results for Round 5 and partially validated results for
sampling Round 6. The remaining analytical data was validated by the USACE using current
EPA CLP guidelines.

Groundwater samples were obtained according to the Operable Unit Groundwater
Sampling Schedule, table 4-1, from the Remedial Investigation (RI) Phase II Supplemental
Work Plan for the Hanford Site 1 100-EM-I Operable Unit (DOE/RL-90-37).

2.0 GROUNDWATER CONTAMINATION

Groundwater data is tabulated according to monitoring well number, well
identification tag, round number, and sample identifier. Upper tolerance limits (UTL's) are
presented for ease of comparison.

2.1 VOLATILE ORGANICS

All data units for volatile organics are given in micrograms per liter(pg/1) unless
specified otherwise. Monitoring well numbers 1, 3, 4, 9, 19, and S30-15A show no analyte
compounds detected above the sample quantitation limit in Rounds 5 through 9.

Monitoring well numbers 6, 8, 10, 11, 13, 14, 15, 20, 21, S29-E12, and S32-E13A
were found to contain the following positively identified and quantified analytes pertinent to
quantitative risk assessment. Only values that exceeded site UTL's are noted in this
summary, for complete information consult the attached tables. Compounds with the
qualifier "D" were identified in an analysis at a secondary dilution factor.

E-1
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Positively Identified and Quantified Analytes

Monitoring Well Analytes

6
8
1O(Sample B06196)
11

12
13

14
15
20

21
S29-E12
S32-E13A

acetone and chloroform
1,1,1 -trichloroethane
1,1,1 -trichloroethane
acetone, trichloroethene,

and 1,1,1-trichloroethane
trichloroethene(D)
methylene chloride and

trichloroethane
trichloroethene
trichloroethene(D)
acetone, trichloroethene,

and 1,1,1-trichloroethane
acetone
acetone
acetone

Monitoring well numbers 5, 6, 7, 8/8A, 10, 11, 13, 14, 15, 17, 18, 20, 21, 22, and
S30-15A were found to contain the following compounds. It should be noted that these
compounds are listed with a "J" qualifier indicating that they are estimated values. They
meet identification criteria but their concentration falls below the lowest concentration used in
the calibration curve, yet is greater than zero. While their identity is known their
concentration should be considered uncertain. A "B" qualifier(organics only) is associated
with some listed compounds indicating that the analyte was also found in the blank, which
should be interpreted as meaning that the concentration of the compound is suspect.

E-2
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Identified Analytes

Monitorin Well Analtes

5 1,1,1 -trichloroethane
6 tetrachloroethane and acetone
7 acetone and C12 hydrocarbons
8/8A acetone
10 1,1,1 -trichloroethane

and trichIoroethene
1.1 trichloroethene
13 1,1,1-trichloroethane and
14 1,1,1-trichloroethane and

trichloroethene
15 acetone(B)
17 tetrachloroethane and C12

hydrocarbons
18 acetone(B), chloroform, and

tetrachloroethane
20 trichloroethene
21 acetone(B)
22 1,1,1-trichloroethane
S30-15A chloroform

2.2 SEMIVOLATILE ORGANICS

All data units fofrsemivolatile organics are given in micrograms per liter(pg/1) unless
specified otherwise. Monitoring well numbers 1, 2, 3, 4, 6, 7, 8/8A, 9, 10, 11, 12, 14, 15,
17, 18, 19, 20, 21, 22, S30-15A, and S32-E13A show no analyte compounds detected above
the sample quantitation limit in Rounds 5 through 9.

Monitoring well numbers 5, 13, and S29-E12 were found to contain the following
positively identified and quantified analytes pertinent to quantitative risk assessment.

Positively Identified and Quantified Analytes

Monitoring Well Analyte

5 diethylphathalate
13 diethylphathalate
S29-E1 2 diethylphathalate

E-3
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2.3 PESTICIDE ORGANICS

All data units for pesticide organics are given in micrograms per liter(g/) unless
specified otherwise. Monitoring well numbers 1, 2, 3, 4, 5, 6, 7, 8/8A, 9, 10, 11, 12, 13,
14, 15, 17, 22, S29-E12, S30-15A, and S32-E13A show no analyte compounds detected
above the sample quantitation limit in Rounds 5 through 9.

In monitoring well numbers 18, 19, 20, and 21, the following analytes were
identified. It should be noted that these compounds are listed with a "J" qualifier indicating
that they are estimated values. They meet the identification criteria but their concentration
falls below the lowest concentration used in the calibration curve, yet is greater than zero.
While their identity is known their concentration may be uncertain.

Identified Analytes

Monitoring Well Analytes

18 Aroclor-1260
19 Aroclor-1260
20 Aroclor-1260
21 Aroclor-1260

2.4 METALS AND CYANIDE

All data units for metals/cyanide are given in micrograms per liter(tg 1I) unless
specified otherwise. Only analytes that were positively identified and quantified that are
above site UTL's are listed. In monitoring well numbers 1 through 15, 17 through 22, S29-
E12, S30-15A, and S32-B13A, the following analytes were positively identified and
quantified.

E-4
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Positively Identified and Quantified Analytes

Monitoring Well Comnpounds

Cu, Cr, Ni, K, Ca, Mg
Cr
Cr, Ni, K, Ca, Cu, Cr, Fe, Mg, Na

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
17
18
19
20
21
22
S29-E12
S30-15A
S32-E1I3A

Cr
Ca, K, Zn
Cr, Cu
Cr, Zn
Cr, Cu, Zn
Cr, Zn
Ba, Ca, Cr, K,
Ba, Ca, Cr, Mg
Ba, Ca, Mg, K,
Ca, Cr, Mg, K,
Ba, Ca, Mg, K,
Ba, Ca, Cr, K
Al, Cr, Ni
Al, Cr, Cu, Fe,
Cr, Cu, Zn
Al, Ba, Ca, Cr,
Cr, Cu, Zn
Cr, Cu, K
Zn
Ca, Zn
Ca, Mg, K, Zn

Na, Zn
K, Na, Zn

Na
Na
Na

Zn

Cu, Fe, K,

In monitoring well numbers 1 through 15, 17 through 22, S29-E12, S30-15A, and
S32-E13A, the following analytes were identified. The qualifiers for inorganic data are
defined differently, thus the definitions for the qualifiers presented below have been included
here for ease of interpretation. A "B" qualifier (inorganic compounds only) means that the
reported value is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL).

An "*" qualifier means that duplicate analysis was not within control limits.
identity of the analyte is certain but the concentration is uncertain.

The

A "U" qualifier means that the compound was analyzed for but not detected.

A "W" qualifier means the post-digestion spike for furnace AA analysis is out of
control limits, while sample absorbance is < 50 percent of spike absorbance. Therefore, the
concentration is uncertain.

E-5

Na, Zn



9-a

(g)uz
(g)uz '(U)!N

(sf)uz (OAN

(g)qg

(je)qS
(a)uz '(ga)nj

(g)uz '(g)nj '(E[)IV
N '(s~o '(r)'c '(shyV

(g)nj
(e)uz '(eY~rN '(e) 2

VSI-Of s
ZIH-6ZS

zz

0z
61
81
LT1

'(gI)nj '(Uj '(aroD '(sla '%9qS

(-a)uz 'Ufvg '(a)qs E1

(gUt?5'(af~iS '(a)[y 11
(gr)nJ '(g)pj '(e~tm 6

(5a)njD '(*)'aD '(g~oe '(E[)u '(Et~x' 8

(E[)qs '(*q V~ l)ja'(ga)nj '&E[)sV 9
'(eho '(ga '(a)na '(* qy el)iv

'(s)tw '(Eie-e '(a~qSc

(,a)uz'Gwni)a '(g)nj '(er~g

snaiuuv Ppuepy

-u~loufl uOT1unI$U0U3 SQIKWuDr 0tj1 2UpWEU
sl~wjl [04Uo3 Uip~M Iou sthf J(oAO=a old=i~ popds 'p iuqj simwtu njijenb N,,u

L9-Z6--T/HOGI

4A

I W

Cr4



DOE/lRL-92-67

2.5 WET CHEMISTRY

Data units vary more for wet chemistry, but is milligrams per liter(mg/1) unless
specified otherwise, see tables data for details. In monitoring well numbers 1 through 3,
7 through 15, 17 through 22, S29-E12, S30-E15A, and S32-E13A, the following analytes
were positively identified and quantified and found to be above site UTL's, except for
nitrates, which have no site UTL.

Positively Identified and Quantified Analytes

Monitoring Well Analytes

I nitrates(no UTL) and alkalinity
2 nitrates(no UTL), fluoride, and sulfate
3 alkalinity, chloride, and sulfate
7 fluoride and chloride

TDS, sulfate, and
nitrates(no UTL),

and chloride
nitrates(no UTL),

and TDS
nitrates(no UTL),
nitrates(no UTL),
nitrates(no UTL),
nitrates(no UTL),
nitrate, fluoride
nitrates(no UTL),
fluoride

fluoride
sulfate, fluoride, TDS,

fluoride, nitrite, sulfate,

sulfate, and TDS
sulfates, TDS, and fluoride
fluoride, sulfate, and TDS
fluoride, sulfate, and TDS

sulfate, TDS, and pH

fluoride, sulfate, and TDS
fluoride and phosphate
fluoride and ammonia
fluoride
alkalinity
alkalinity

E-7

8
10

11

12
13
14
15
17
18
19
20
21
22
S29-E12
S30-E15A
S32-El 3A



DOE/RL-92-67

2.6 RADIOACTIVE ISOTOPES

All data units are picoCurie per liter(pCil). In monitoring well numbers 2,
4 through 9, 17 through 19, 21 through 22, S29-E12, S30-15A, and S3213A, no a or
radiation was detected above the UTL's. The remaining wells, shown below, have a and fl
levels above the UTL's.

Wells with Radiation Levels Above UTL's

Well Number Radiation

1 a and 0
3
10 /
11 a and
12
13
14 a and
15
20 /

2.7 COLIFORM BACTERIA

Analytical tests for coliform bacteria were negative.

3.0 DATA QUALIFIER KEY FOR GROUNDWATER LABORATORY DATA

3.1 ORGANICS

U - The analyte was analyzed for and is not detected Above the given value.

J - The analyte was analyzed for and was positively identified, but the given numerical value
may not be consistent with the amount actually present in the environmental sample.

R - Quality control indicates that the data are unusable. Re-sampling and/or re-analysis is
necessary for verification.

Q - No analytical result.

N - Presumptive evidence of presence of material(tentative identification).

C - Pesticide results were confirmed by GC/MS.

Source: Risk Assessment Guidance for Superfund, EPA, 540/1-8910002

E-8
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B - Analyte found in associated blank as well as in sample.

* - Concentration exceeds calibration range of GC/MS instrument.

D - Compound identified in and analysis at a secondary dilution factor.

A - The TIC is a suspected aldol condensation product.

X - Additional flags defined separately.

3,.2 INORGANICS

U - The analyte was analyzed for and is not detected above the given value.

J - The analyte was analyzed for and was positively identified, but the given numerical value
may not be consistent with the amount actually present in the environmental sample.

R - Quality control indicates that the data are unusable. Re-sampling and/or re-analysis is
necessary for verification.

Z - No analytical result.

B - Reported value is less than the contract required detection limit(CRDL), but greater than
the instrument detection limit(IDL).

E - Value is estimated due to matrix interferences.

M - Duplicate infection precision criteria not met.

N - Spiked sample recovery not within control limits.

S - Reported value was determined by the Method of Standard Additions(MSA).

W - Post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is <50% of spike absorbance.

* - Duplicate analysis was not within control limits.

+ - Correlation coefficient for MSA was <0.995.

3.3 RADIOACTIVE ISOTOPES

- -= Sample not taken or data not requested
* Below error limit (for round 5)
LT = Less Than

E-9
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I

TABLE E-3 Wet Chemistry Analbtal Data

M,

2 0 7 9 3

MONVORNOELL 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 3

BLLL ID. S41-Ell S41-El 841-Eli S34-EIO S41-Eli S41-11 S34-EIO S34-EIO S34-BIO 334-310 834-RO 334-BIO 341-E12 S41-EI2 S41-B12 S41-112 941-012 S41-012
ROUND 5 6 7 7,5 8 9 5 6 7 7.5 8 9 5 6 7 7.5 8 9

SAMPLID# 100ZC6 M01M3 B00Z68 B06194 |BOOZD B015F6

PARA3ETERS
PARA.ETRRS
WET CHBMISIXY(oieis =mgt)-
TOX OJL) -- -- -- -- -- - -- -- -- -- -- -- --
'TOC -- -- .- -- -- -- - -- -- -- -- -- -- -- -- - -

Ammoria -- 0.02 -- -- - --- -- -- 0.06 -- -. -- 0,05U3 - 0,1 -- - - -

Nilrate -- 4,4 es - -- -- -- 6.5 -- -- -- -- 2.2
COD .0-- ND -- -- -- -- -- IOND -- -- . -- -- - lOND -- -- -- --

Twbidity(unis= NTU) -- 0.3 -- - -- - -- 0.6 -- -- -- -- -- 0.9 * -- --

Akainity(CC3) -- 170 -- -- 240 -- - 140 -- -- -- 154 -- 310 --

Fluoride(F) -- 0.3 -- -- -- -- -- -0.7 -- -- -- 03 -- 0.8 -- --

Cbloridc(C) .- 14 -- -- -- - -- 13 -- -- -- 13.8 -- 110
&omid&(&) -- 0,2ND -- -- -- -- -- 0.2ND -- -- -- -- -- 0.2 --

Ptoarb.te(P04-P) -- 0.2 ND . -- -- -- -- -- 0.1N -- -- -- 0.03B -- 0.2 ND
Nirate (NO3-N) -- 18 -- -- -- -- -- 6 -- -- -- 5.01 -- 10.6 -- -

Nitritc(NO2-2N) -- 0,07ND 0- -- -- -- -- .06ND -- -- -- 0.1U - O7ND -- -- --

Sulfate(04) -- 31 -- -- -- -- -- 41 -- -- -~ 45.5 -- 23 --

TMe -- 310 -- -- -- -- - m 300 -- -- -- -- -- 590 -- -

pH -- 7.8 -- - -- -- -- 7.7 -- -- -- 7.88 -- 7.5 -- --
Condwtiity(unies umbokw) -- 480 -- -- 720 -- -- 470 -- -- -- -4 -- -- --



9 3 1 2 3 6 2 0 7 9 4

TABLE E-3 Wet Chemistry Analylca Data

MONIORINo WELL - 4 4 4 4 4 4 5 5 5 5 5 S 6 6 6 6 6
WELL ID. S38-ElM S38-ElM S38-ElA S38-in S38-EllA S38-BiA 838-B121 38-BS121 83-12DUPL 836-BS 838-S2B 836-BilB 38--1l1 837-Eli i37-Bit S37-Eli 837-Eli S37-Ell
ROUND 5 6 7 75 8 9 5 6 6 7 7.5 8 9 5 6 7 7S a
SAMPIBID# B00ZS2 B01B9 B00Z56 - 500260 BOil l0026 BiBV2
PARAWThRS
PARASTERS
WET CHEMISTRY (units miL)
TOX(s/ -- -- -- -- - .- -- -- - -. -
TOC -- -- -- - -. - - -- -.. -- -. -. -
Amman. -- 0.02ND -- -- -- -- -- 0.02ND 0.2 -- -- -- -- -- a02ND -- --- -
NIrates -- 2 -- -- -- -- -- 1.7 1.7 -- -- -- -- -- 2,4 -- -
COD -- 10n -- -- -- -- -- inn inn -- -- -- -- -- leND -- -- --
Twrbdity(unitsNTU) -- 02 -- -- -- -- -- 0.4 0.4 -- -- -- --- -.- .4 ...

Akalinfty(CC3) -- 130 -- -- - -- -- 120 220 -- -- -- -- -- 140 -- - -
Fhuoridc(M) -- 0.6 -- -- -- -- -- 0.6 0.6 -- -- - --- -- 0.6 . -- -

Chlorid(1) -- 8.5 -- -- -- -- -- 65 65 -- -- -- -- -- 9.2 -- -
SromIdc(&) -i-- 2ND -- -- -- -- -- 0.2ND 0.2ND -- . -- -- 0.2ND -- --
Phopbstc(PO4-P) & -- 0.IND -- -- -- -- -- N.OP .ND - -- -- -- 0,1ND --
Nitrte(N03-N) -- 1.8 1-- -- -- - -- '.5 1.8 -- -- -- -- .4 --
NitrIt.(NO2-N) -- 0.01ND -- -- -- -- -- .END .END -- -- -- - -- -- -. ND --
Suldfac(84) -- - 17 -- -- -- -- -- 17 17 -- .- -- . -23 --
TDS - -*220 -- --- -- -- -- 210 220 -- -- -- -- .-- 238 - -

pH -- 7.8 -- -- -- -- -- 7.9 7.,9 .. 9 -- -- -- 7.
Coodatiusitsmumbotm 350 - -- - -- -- 330 330 -- - -- -- -- 360 -- --

-x
V

-A )

p.

0

(.3
0
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TABLE E-3 Wet Chemirstry AnaVcal Data

t-
ft

MONflORINGWELL 8 a 9 MW-9 9 9 9 9 10 10 10 10 10 10 10ELL LD. S31-E08 S31-EM S32-E 2 932-E 2-E 532-MS 932-E1O 832-EN 830-EIA S30-BIA S30-BE0A/fUP.S30-BOA 530-B1A $30-B10A S3EtOA
ROUND 8 9 5 6 7 7.5 8 9 5 6 6 7 7.5 a 9
SAMPL ID# 06195 BMoY4o -01540 00HW2 B00Y44 B00Y48- B01(3 301531 BOIW4 061%
PARAlCTERS
PARA3ETERS

WT CHEMISTRY (unit. - maL)
TOX(1t) -- -- -- -- -- -- ..
Toe -- -- -- -- -- ... -- - - --- --- ~ . -

ArModa -- 0.05U -- 0.17 0.03 -- -- 0.03U 0.11 0.06 0.08 a03 -- 0.05U
Nirta. -- -- -- 017 -- 101D -- -- 36 41 43 46 41 --

CMD -- -- -- IOND -- 101D -- -- IOU 10 10 ND 10ND 10ND -- --
Turbidity(unitsNTU) -~ -- -- 0,2 ND -- -- -- 0.4 0.3 0.6 06 -- -- -
Atuinity(CCO)3) -- 161 -- 90 -- -- -- -- ISO 150 150 im- -- 159luoride(f) .-- 0.3 - 0.4 -- -- 1U 0. 0.8 0.9 0.9 -- 0.3Chlorid(C: -- 16.2 -- 2 -- 2.1 -- - 23 22 22 22 23 -- 26

romi&(5r) -- -- -- 0.2ND -- 02ND -- -- 0.2U 0.2ND 0.2 M.NID 0,2ND --
Phoslhatc(P04-P) -- 0.04B -- 0. ND -- 0.2ND -- -- 0U.7 0.7140 0.7 ND 0.2ND 4AND -- 0,0mitae (N03-N) -- 6.5 -- 0,05 ND u- 005 ND -- -- 39 3 38 47 38 -- 43
Nitritc(N02-N) .-- U -- 0.06 ND -- 0.0ND - : -- 0,06U 06NM 0.06 ND 0.07 D - 0ND -- MUSuIfhtc(S04) -- 29.8 - -- 11 -- 11 -- -- 75 69 69 75 63 -- 60.7

TDS -- - -- 160 -- -- -- -- 540 5 590 760 -- --
pH -- 7.8 7.8 -- - -- -- 7.8 7.7 7.- 7.8 7.8 - - 1.67

Cwod ity (u-itsumho.km) M-- .- - 2 -- -220 --- am w M -

-)

- -

09 t
0-

C,A

-, U)

0
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TABLE E-3 Wet Chemisty Anableai Data

MONIFORINGWEL 11 11 11 11 II II - i 11 11 11 1112 12 12 12
WELL ID. S30-BIOB S30-BIOH S30-B10B - 930-B10B 930-B103/DUPIS3O0.10B6PL1 30-BOS S30-B0lB S30-B01 S30-BOB 831--BIQA 931B10A S31-EOA S31-BIOA
ROUND 5 5 6 6 7 7 7 7.5 8 5 6 7 7.5
SAMPLE ID# BOOHW4 BOOISW6 50052 00YS6 B0wim5 01w 301(3(9 301534 B01BV7 .306197 BWWW BOCT20 Bowr M014Z8
PARAETERS
PARAWETERS

ET CHBMISTRY un.fu -mg.)
TOX (V.)4
TOC
Ammoia

NItrate.

CMD
TriidlIty(lnit . NTU)
AkAinily(C c03)
Fluoride(F)
CIorde (Cl)
&omide (&)
Pbowhate(P04-P)
Nittc(N03-N)
Nhrhe(NO2-N)
Subfte(S4)
HTDS

pH
CondrtIvIty(uflts..umbottm)

0.2 U
42
IOU

0.5
ISO

I U
22
0.2 U
0.7U
40

1.8
79

s50
7.8
820

0.2U
42
10U

0.5
150

1U
22

0.2 U
0.7 U
42

1.5
81

580
7.8

940

0.16
49
10 ND

0.7
150

0.21
51
10 ND

0.4
ISO

OAS
45
10 ND

2.7
150

0.8 0.8 1.5
23 23 23

0.2 ND 0.2ND 0.2ND
0.7ND 0.7 ND 0.2 ND
46 46 46

0.71 0.75 0.0 ND
76 75 74

640 6$0 60 -

7.6 7.8 7.7
910 920 950

O..)
4S
10 ND

0.9
150
09
23

0.2ND
02 ND
47

0.07 ND
75

700
7.8
930

OJAMND I2L
38 $3
10ND 10807

260
0.9
21
0.2 ND
0.2 ND
39

0.07 ND
65

650
7.8
850

-- 0.0U 02U
-- -- 49
-- -- U10U

.-- -- -- 0.2
-- -- 161 160
0.9 -- 0.3 1.1 U
24 -- 26,2 21

0.2 ND - -- -- 0.22U
0.4 ND -- 0.032U 0.7 U
44 - 4.8 50

0.07 ND -- 0.1U 0.061U
70 -- 75.4 78

-- -- -- 610
7.8 -- 7.65 7.6

920 -- --- 940

H
S
0~
0

It)

0.04
55
10 ND

0.2ND
170
as
17

0.2 ND
07 ND
49

0.06 ND
71

700
7.7

940

0.8
49
10 ND

0.2ND
170
0.9

18
0.2 ND
0.2 ND
51

0.07 ND
71

720
7.6
80

0.03
58
10 ND

18
0.2 ND
0.4 ND
52

0.07 ND
67
--
7.7
970

...
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TABLE E -S Wet Chemisty Anayltiftl Dta

0~'-
-4

C

( 1

MONI'ORIGNWELL 12 12 13 13 13 13 13 14 14 14 14 14 14 35ALL ED. 831-BIQA S31-l10A 831-B103 131-1103 B31--10B -31-ElOB 31-BIO S31-BIB -831-BOC 831-BOC -31-BOC 331-BOC 831-BOC 831-BOC SIX-BleD
ROUND 8 9 5 6 7 7.5 8 " 5 6 7 7.S 8 - 5

APIWID# - BoIWO B061% B O(2 . BH00124 0010I'7 01501 013W3 . . 00324 0M328 Bol0ro _01504 BOIEW6 . 06302 30036 .
PARAETERS
PARAMMTBRS 

-

MET CHBMS'RY (untsl u mg/L)
'TOX (wgL) -- --- - - -- -- -- -- - -- .---

TmC -- -- -- -- g -- - - -- -- -- -- --- -

Ammoria -- 0.05U 0.U 0.32 0.1 0.04 -- -- 0.2U 1 047 0.05 -- 0.0U 0.2U
Nirtn . -- 45 53 44 52 -- -- 49 52 46 54 -- -- 30
COD -- -- ISU 1011[ ) 1D 10 ND -- -- IOU 10ND 10ND 10ND O- 1U
Trbidly(bnits-NTU) -- -- 0.2UI 0.6 0.2ND -- 0.2U 0.2 0.2ND -- -- 0.2U
AkalinIly(CC3) -'- 171 160 160 170 -- -- -- 170 170 110 -- 1 372 150

Pluorde(F) -- 0.4 1.3U 1 1.1 1 -- -- 1.1 0.9 1 0.9 0,4 1.10
ChIocldc(C) -- 17.7 20 16 15 17 21 17 16 16 -- 17.4 19

romida(Br) - -- 0.2U 0.2ND 0.2 ND 0.2U . .20 0.2ND 0.2ND 0.2ND -- -- 0.2U
Pbo.phatc(PO4-P) -- 0033 0.7U 0. 0.2 ND 0.41- 0,71U 0.7 ND 0.2ND 0.4 ND -- 0.03B 0.70
Niratt(NOI-N) - 515 45 46 45 43 -- 47 47 47 48 -- 50.7 30

Niftril(No2-N) -- 0.10 -006U 0.6-ND 0.#7Nf RUND -- -- .06U 0.06Nb 007ND 0.07NW -- - U 0.60U
SuWht(SO4) 70.7 6 65 63 $9 - 76 2 69 6$ -- 703 -5

DS -- -- 650 640 -- -- 640 630 660 -- -- -- 450
PH -- 7.57 7.8 1.6 7.8 7.7 -- - 7.8 - 7 7.8 7.8 -- 7.64 - 9

Cdvi____ h_ ) . -N 820 $20 800 810 m- 940 940 . 2.- -- --

rI
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TABLE E-3 Wet Chemiatry Anabydcai Data

MONIrORNO1WELL I 15 15 13 15 17 17 17 17 17 17 18 18 18 18 18
WELL ID. 831-BIOD S31-BIOD 31-BOD S31-ElOD S31-BIOA S41-BE3A 941-113C S41-BI3 S41-BI3C S31-EI3A 941-133A 837-132 537-1112 S37'-B12 837-E2 937-EU
ROUND 6 7 7.5 8 9 5 6 7 7 8 9 5 6 7 7 8
SAMP IDO B002F7 DOIovi 0130 B01BW9 B0O6 BOOZC2 B021ig8 B00221 3010Y9 WOl42

PAR iTERS
WET CHEMISTRY (units -ass
TOX (WL)
TOC

-Amomoia

Nitrates
ID

Turbidfty(units NTU)
Akaiuty(C.C03)
fluoride(p)
Chloride (CI)
BroIde (Br)
Plhat(P04-P)
NIfrMCe(N03-N)

71Nltrite(N02-N)
Sulfate(804)
.=TDS
pH
Cooduwtivitvtwsias umhotem)

L)

0,22
33
10 ND
0.3

160
1

14
0.2 ND
0.2 ND
33

0.07 ND
57

500
7.7
770

--
0.05

36
10 ND
0,2ND

170
1

14
0.2 ND
0.2ND
30

0.07 ND
58

570
7.9

730

a02 ND
40
10 ND

15
0.2 ND
0.4 ND
36

0.07 ND
55

780

0.05 U

159
0.6

14.3

0.043
23.6
0.1 U

46.3

7.73

10U
0.5
0.2 U

0.73
IOU
0.6

160
0.8 U
4.8
0.2 U

0.07U-
0."
0.061U

9.9
220

a

0.02 ND
0.05

10ND
2.9

110
0.4
2.7
0.2 ND
0.2ND

0.05 ND
0.07 ND

14
160

8
-- -..- 350 260 -- - --

10U
0.5
0.3
2.3
10U

1.2
10 U
O.9U

7.1
0,21.U

0.07 U
2.2

0.06 U
3300

570
1.6

01
1,9
IS ND
2

120
0.3

0.2 ND
0.2 ND
1.9

OW7 ND
16

190
7.8

0.05 ND
1.6
10 ND
2

120
0.7
7

02 ND
0.2 ND
1.6

0.07 ND
14

280
7.7

-- --- 360 30

On 0.0-
0

fin, IA

C

-- --
-- --
--- -
-- --
-- -
-- --
--
..-
-
--
--
--
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TABLE E-3 Wet Chemistry Analytcal Data

MONrORNOWBLL 18 19 19 19 19 19 19 20 20 20 20 20 20 21 21 21
WELL .D. S37-E2l 832-Eli S32-E11 S32-Eli 832-Eli S32-BII 332-Bl S2-Eli 52s-911 S29-Eli 829-211 829-Eli 829-211 831-SlOE S31-Bit 831-HIOS
ROUND 9 5 6 7 7 8 9 5 6 7 7.5 S 9 3 6 7
SAMPIBID# -SHI 5o1W3 001510 Bl-S) W00s07 -BZIH4 B01W7 001$13 - oCa 006208 BOZHS BOOW -

PARAWThR
PARAETERS

oT CHEMISTRY (unit =mgL)-
TOX(i4) - -- -- -- -- -- -% -& -- -- -- - -- -- --
TOG -- -- -- -- -- - -- - - -- -- -- --

Ammoda .-- -- -- 0.OSND 0.02ND -- 0.osU -- -- 0,23 0.2 0.07 0.05U -- -- 0.07
NItrtt -- -- - -- 3.2 3.8 -- -- -- -- 31 32 31 -- -- -- I-ND
COD -- -- -- 101D 10ND -- -- -- -- 10 lUND 10 -- -- 10NP

Twidity(uoIsNTU). -- -- -- 0.5 -- - -- -- -- 2.2 -- 9.9 - - -- 0.9
AkAlnlty(CC3) -- -- -- 140 - -- 142 -- I- 160 -- 160 162 -- -- 120
Fl.oridc(F) -- - -- 0.8 0.8 -- 0.3 -- -- 1 0.9 08 0.3 -- -- a9
ChlkrId(C) -- -- -- I 1M -- 12,1 -- -- 13 Is 14 14.5 -- -- 29

-- -- 0.2ND 0.2ND - -- -- -- - 0.2 0.2ND 0.2ND -- . -- -- 02ND
Phljplltc(P04-P) - --- -- -- 2ND 0.4ND - B -- -- 0.2 0.4D ND 0.03-B -- -- 1.9

Nifrate(NM3-N) -~ - -- 3.4 3.4 -- 3.6 -- -- 31 31 28 - $ -- -- 0mND
Ntrte(NO2-N) -- -- -- 0.07 .D 0.07ND M W M am 0 0.IU -- -- MNo

Su1t6(804) -- -- -- 35 34 -- 35.3 -- --- 85 80 73 89.6 -- -- 12
TDS - -- -- -- 350 -- -- -- - 6O0 -- s51 -- -- -- 250
pH -- -- -- 7.8 8 - 7.87 -- -- 7.8 7.8 8 7.86 -- a 
Coodq& ~yunltsmumhoAm) -- -- -- 420 440 -- - - --- -- . .770 730 730 . -- -- -- 280

9

0
0

k)

0~
-3

0 -

A

M

K)
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TABLE E-3 Wet Chemisty Anaytoal Data

MONFORINO WBLL

WELLLD. Sli-
ROUND
SAMPLEID J0t
PARAWeTEltS
PARAWTERS
WET CHEMISTRY (units - mtL)
TOX (M9 L)
TOC
Am sod r
Niorat.
COD
Tiwbidity(units*NTU)
AkInty(CC03)
Fluoride (F)
Chloride(C)
Bromide (Br)
Phosphate (P4-P)
Nirae(NO3-N)

oNirtt (N02-N)
**SulIfatc(S04)

'0 -
pH
CoodtIvity(units -uohoam)

21
*ElmE

7.5
516

21 21 22 22
$31-310B 531-1103 S31-311 S31-El
_ _ 9 . 5 6

0,24
0.14
10 ND

1.1
2.9
0.2 ND

0.05 ND

0.07 ND
13

2*0

M0IC17

0.07
0k1 ND

10 ND
1.2
120

1
3

0.2 ND
1.1

0.05 ND
0.07 ND

12
180

a

22
931-nil

7

22 22 22
S31-El1 S31-EII/DUP. S31-E1/SOPLT1

7.5 7.5 7.5
I 3007H6 BIOWS . 01519 301322 0125

0.05
3.2
80
0,5
140
0.8
12

0.2 ND
0.05
3.3 ND

0.0
31

320
8

0.16
4

10 ND

0.8
II11

0.2 ND
0.4 ND
3.7

0.07 ND
32

7..

0.0-
0.03

10 ND

1
29
0.2 ND

0.05 ND
0.07 ND

13

22 22 929-312 S2 -12
S31--11 931-Bl S29-312 S29-E12

8 4 5 6
-391C2 30a29 SOO0Y72

0.1
0.18

10 ND

2.9
0.2 ND
1.1

0.05 ND
0.07 ND

13

I--

0.05 U

142
0.3

1U.2

0.043
4.2
0.1 U

35.1

7--

929-312 929-B12 S29-E12
S29-312 E29-312 S29-B12

7 7.5 8
BOIOC2

5

140
0.7

4.5

33
300

270 -- .- -- 400 410 270 280 -- -- -- 530

H
02

0

-l
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Table E-4. Gross Alpha Analytical Data

-- = Sample not taken or data not requested
* = Below error limit (for round 5)
LT = Less Than

Radionuclide Maximum Contaminant Levels (MCL),
40 CFR 141, EPA 1986a:

Gross Alpha . . . . 15 pCi/l

K-N

Table E-4
Page 1 of I

E-51

UTL: Gross Alpha, pCi/L
8.2 pCi/L

Round: 5th 6th 7th 7-1/2 8th

Date: 3/91 6/91 8/91 9/91 11/91

Well Number
MW-1 -- LT 3 -- - 11±5
MW-2 -- LT 4 --
MW-3 - LT 4 -- LT 2
MW-4 -- LT 3 - --
MW-5 - LT3 - - -
MW-6 - LT 3 LT 1
MW-7 - LT 3 - LT2 -

MW-8 - LT 2 - LT1 -
MW-9 - LT 2 - 2.9±2.
MW-10 * LT 3 LT 2 0 LT 2
MW-1i * LT 3 LT 1 LT 2 9.6±7.1
MW-12 * 5.5±4.1 LT 3 3.6+2. LT 2
MW-13 6.4 LT 5 LT 2 5 2.9±2.4
MW-14 * 8.4±4.4 2.2±1.9 3.5+2. 5.3±2.9
MW-15 * LT 4 2.1±2.0 4 3.5±1.9
MW-17 -- LT 3 - LT2 -
MW-18 6.6 LT 3 LT 1 2.2±1. LT 2
MW-19 -- - LT 2 9 2.2±1.7
MW-20 -- - LT 2 -- 6.3±3.2
MW-21 -- -- LT 2 - LT 1
MW-22 - - LT 2 LT1 *
S29-E12 - LT 3 - LT 2 LT 2
S30-E15A - LT 4 - LT 1 --
S32-El3A - LT 3 - LT 1 -
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Table E-5. Gross Beta Analytical Data

c,

-- Sample not taken
LT = Less Than

or data not requested

Radionuclide Maximum Contaminant Levels (MCL),
40 CFR 141, EPA 1986a:

Gross Beta ....

E-53

50 pCi/l

Table E-5
Page 1 of 1

UTL: Gross Beta, pCi/L
18 pCi/L

Round: 5th 6th 7th 7-1/2 8

Date: 3/91 6/91 8/91 9/91 11/91

Well Number
MW-1 -- 8.6±2.9 -- -- 24+2.0
MW-2 - 13±3 - - --

MW-3 - 11±3.0 -- 18±2.0
MW-4 - 6.9±2.7 - --

MW-5 - 7.4±2.7 - -

MW-6 8.1±2.9 - 2.9±1.0
MW-7 -- 9.5±3.0 - - -

MW-8 - - 7.6+1.4 -

MW-9 - 5±2.6 -- 6.9±1.2 --
MW-10 63.0 62±6 18±2.0 43+3.0 48±3.0
MW-11 60.0 61±6 20±2.0 49+3.0 60±3.0
MW-12 61.0 66±6 20±3.0 53±3.0 58±3.0
MW-13 61.0 60±5 23±2.0 48+3.0 51+3.0
MW-14 70.0 61±5 38±3.0 46±3.0 56±3.0
MW-15 46.0 50±5 21±2.0 41±3.0 43+4.0
MW-17 -- 6.2±2.7 -- - --
MW-18 13.0 9.7±2.9 5.5±1.2 - 6.3±1.3
MW-19 -- - 9.2±1.5 9.5±1.5 9.6±1.5
MW-20 - - 71±4.0 53±3.0 87±6.0
MW-21 - - 7.3±1.3 8.6±1.4 6.3±1.3
MW-22 - -- 10±2.0 9.3+1.5 5.1
S29-E12 - 12±3 -- - 8.0±1.4
S30-E15A -- 9.8±3.1 - - -

S32-E13A - 5.3±2.9 - - -

U1
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